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(57) Abstract: 

PURPOSE: A digital television transmitting and 
receiving apparatus for transmitting and receiving a 
dual stream using 4-VSB(Vestigial Side Band) strong 
data and a method therefor are provided to improve 
the receiving performance of a receiving device by 
transmitting and receiving the dual stream formed as 
general data and strong data without increasing a 
mean power irrespective of a mixing rate of the dual 
stream. CONSTITUTION: A multiplexer(401 ) receives 
a digital image data stream. If strong data are 
included in the digital image data stream, a ' ' 

reinforcement encoder(411) encodes the strong data so that the strong data are mapped to one of two 
groups expressed as 4 levels. A trellis encoder encodes the strong data so that the strong data are 
mapped to groups expressed as 4 levels except for the two groups. A multiplexer(41 7) selectively inputs 
the strong data to one of the reinforcement encoder(411) and the trellis encoder. A pilot 
inserter/modulator/RF converter(41 9) performs the VSB modulation with respect to an output signal of one 
of the reinforcement encoder(411) and the trellis encoder, and transmits the modulated signal to a VSB 
receiving system. 
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ATSC A/53011 5*3 S VSB DTV £4=4! 3« 5! □ &S011 Shtt 22!. 

2. 1*3 01 SH3SK3W Sfe 71^5! 2H0 

as!- ami a a s°j aioiEie ois^Mgg a gs- uimoii &«*koi S3 a^e ^*ai?ixi skzaie ^4!§s 

°| 4=£l gsi tf#A|9|£ 4-VSB DTV £4 4! 5*1 5! H SS§ AStf. 

3. S3 2| SBS SS2| RX| 



DIIOIEI iESM 32! CflO|E17h 5*)^! S^Oil 371 32! QI0IE17I- <-5. -3. 1. 7> S -{-7. -1. 3. 5>2| 4?H SBSS = 27H 31 5 01 h: 

sm°j nm\ dh'seie* 371 32! aoiaon chsb °!39m ^tis^ ejss^ei mm. 

4. irg2| gflte g£ 

VSB DTV^dSXIOfl OlgU. 

CHXE 
£4 

4»°!0J 

DTV. VSB. 32! QOIEI. Bltt HOIH 
3«AI 

£3 °J 3ET& £S 

£1= #EH°J DTV££!S*IM UEHH= S^EOIO. 
£2^ §3)21 DTV 4i!3*IM UERH = tt«£0|Ck 

E3£ E12J gi!S-x|2h £22J £d§*l AKJIOil 3^51=- 2^ CHOI El E3IS2J ^SEOICk 

E4= s grg2i g^Aiffliaii mm dtv gdsxii uehhs m^eoick 

£5= E42| 32! 2!E1EltH/IH?! 32JEIM UERH= ^SEOICh 
E6£ £52J 32! OIOIE1 2!EIEItHM UEHH= THBEOICh 
E7S £421 3&2!3E|2| Wflo| UEKH= £2101 EL 

E8£ gjgi- Q|0IE17h 83I12J SMS ^^E|D1 32! CIIOIEW 43I12J SMS g^El= l§i ggSW Sit* E42| 3H-2!3Q g S1EI 
^ °I3E|2J gjgAIOII THySOIP-. 

£9= E42| MIEI^ 2!3Q|7|- 32! CO 01 Et Oil CH^H {-5. -3. 1. 7}2| 4311 £!£t #^5|£s 2 H|E(X,. X 2 ) SBI/32! CflOIEI SMS 3 
ilsfe 3th 2J3CJ1 UERH = S2AIW M^EOIEh 

EIOS E42| S1EI± 2!3Q7h 32! Ci)OIE10fl CHSB -{-7. -1. 3. 5}2| 4311 iJSM M^SIE§ 2 dlM(X,. X E ) S6J/32! QIOIEI SMS 
395h= 3Sh2!3Q§ UERHc IjgAIOfl M^EOICk 

E11S E42J M1E|^ 2J3DI7F 32! DIOIEIOil CH8B ^§1^25 {-5. -3. 1. 7} E^ {-7. -1. 3. 5}2| 4311 i!S§ M^ShE^ 2 d|E(x,, 
X E ) US/32' QI0IE1 SMS 3§«fe 3& L}ERJ|£ ^'^AlOfl M^EOIEK 

E12£ guj- CI0IE17I- 83I12J SMS ^ejEIOI 32! CflOIEI 71- 431121 SSS gqtl^ 21311 gSSf7| 91^ E42J 3H- 2!3C| §| Ml 
Eli 2J3Q2I LIE £A|OH THyEOIEK 

E13£ E42J M1E|± 2!3EI7h 32! CflOIEIOfl CHSB {-5. -3. 1. 7>2J 4311 i!S§ #^5hE^ 2 H|S(X,. X £ ) SJ91/32! COOlEi SMS 
39§K= 31K,2!3EI1 UERH= £A|0|| M^EOIEh 

E14£ E42| ElEli 2!3Q^ 32! QIOIEIOil CHSB {-7. -1. 3. 5}2| 4311 £!£! i s 45l£l 2 U|M(X,. X E ) SBt/32! QOIEI SMS 
395fe 321- 2!3ai UEHH= OB 4'A|0|| H^EOIEh 

£15^ £42| MIEI^ 2!3Q7h 32! 3IOIEI0II CHSB ^e|S?2S {-5. -3. I. 7} £^ ^-7. -1. 3. 5>2| 4311 iJSg #^E§ 2 H|M(X,. 
X e ) §91/32! QI0IE1 SMS 395^ 3fh 2!3QM UEHH= QB ^AlOfl gs£0|Q. 

£16^ z 0 0)1=3(0,) S 311 £!^j i|22| ^A|0)|g ^SSW $lt^ £2!0ID. 

£17£ £42| 32! 3I0IE1 X|E|7|0|| CH®1 SAB M§£OICK 

£18S a "►"(HI [OEh E42| 3*1 (400)71- S^o|-= QIIOIEI =3IS2| §E §71 AH 32! Ml UEfLH= ESOiCh 

£19^ a h^woj ^^AIOIIOII [[^ DTV ^d3»M UEfLH^ M^EOIQ. 

E20S si9E| jflOl^l UEILHS SAB M^£OILK 

E21g £192J IB?! 523E1/32! P2!EIEimM UEH-H= qi^EOiQ. 

£22£ E212| 32! CB0IE1 CI2!E1E|UI1 UE>LH= THyEOIQ. 



. E23£ ^EIH^j 8%m\}\\ 7|£?J#EHE0IEh 
E24ir g ITS2| s^AIMIQil Org {-7, -1, 3, 5>SJ 4 MHOil 7li£th ^EHEOIEk 

E25~ AWGN %m ShSWIAJ ATSC A/53 551 CCr^= 8- VSB ^£!Sxl°J TO VI St^l— SNRg tiling nEH=0|Q. 



So — I —i —I 

ITS 01 7|# S 3 MOtHJ gEN7|# 

£ XrAllCH ^BilHI2! AI^S ?l Si II (Advanced Television System Committee, ATSC)°J EIA|§ s 91 HIS (Digital Television, DTV 

) 55(A/53)01) 3§ ^ [HEX Vestigia I Side Band, VSB) DTV £^£!§xl S 3 SSOfl 5*B 22SAL SEr £AiluK>ii = m§oj 4 

am vsb(4-vsb> sei oioieim oi©*r oie^Mg £4=£»s dtv g^iiss a n &boii at* 201a. 



XI # xH^M HDTV(High Definition Television) 3£M ATSC 55£ MiEl^ 2! 59 S M21 ErSSrS 12^ Oil 
0IE1 10, 76 MHz E||0|M°] 8 Efll VSBC8-VSB, {-7, -5, -3, -1, 1, 3, 5, 7}) £|2:M AtSttO. 01 ^2 

£ 55 VHF E^ UHF Al^ gEDUig fl» Oil [Hs5fe 6 MHz ?BJ^ CHejHS BK1DL 3 tm «2| 5g 19. 39 Mbps£| CHOI 

El aiO|E^ »£SCh ATSC DTV 5 5 HI- /V530il at* SAflS)- 7IS LH§£ http://www.atsc.org/WIAi 0|§ 



E1S ^EH2J DTV UEHJI& MSjEOIEh 

*i!SWI(100)S EJ^EI^ 01 01 El ^ 188 drOIM°J MPE6 2§ 7r^*t OIOIEI BI5!(MPEG compatible data packet - =71 HK3IM 51101 
SE(payload) QIOIHS UERH^ 187 UKNE ^SS 31 QOOIH ±MBQ|EL OIOIEI OIOIEI gHQ DrQI*l (randomizer, 

1 01)01 A| SaDWISHDL RS(Reed Solomon) 2! 30K 103)011 Al £Stf MH 2S(Forward Error Correction, FEC - RS 39, 

1/6 OIOIEI bE °!E1E|«J a 2/3 MiE|± 3§)# £|*H 20 H|-0|^2] HEIE1 §£7r 3«E|ES gl^ggQ = ATSC 55011 [EF^3, 01 
0IE1 SQDH)W(101)£ OIOIEI HE AiqgolAI £7|trE|^ 1GHIM SOI 301^ SIAfSB 23 A|g^(Pseudo Random Binary Sequenc 
e, PRBS)0il a^tl^ lOISE(payload) OIOIEI HrO|MM# XORtKIK S^EI^ SQ0K)ISS Ql 01 El S RS S!3Q(103) 

OilAi^ 187 UroiSSJ Q| 0| El 01 FECM 207HBJ RS IHEIEI H r 0|E7 r ^SS-Sfl OIOIEI All US MS ££!EI^ # 207 bWI M OIOIEI 71- 

£3g£!Er. 2J^ EH?! DilOlEi gOilAI AOSM §7l(segment sync) £!h(HI CHSfffe =71 HrOIMOil CHsHAI= sHQiDFOIS S FEC IhSOl 

^EIAI Sf^CK 

ErM^S, ^OlOlEi sE£J 3^^°J Ai|3E!^0il 5^E|CH QflOIEI EflOIEI 2J El E| bH ( 1 05) CHI A| 2!E1EiaE|ffl, 2!E1EIS£! OIOI 

El ^1E|^ °J20| (107)01! At QA| e!E1E|g)E|H e!39£!LK MIEI^ 2J3D(107)^ 2 b|M 0lg§rOl 3 UIM^ 5^E| 

= OIOIEI 2§°J ^MHM SStHIK S^S 2 HIM 5 1 HIM^ 5E|3E(precode)E|Dl, UDiAl 1 4 ^EH ^1E|^ 2!3SE|0| 2 

BIM^ SLK 01 Til m 1 ^*! 3 HIM^ 8 Efll £M0il DHSSD. eEH^I M1E|^ °J3EJ(107)^ 127H^J 2!E|Eia/asa OIOIEI AIH± 
1 ^ H S3r7l WHI 127HBJ SI MIEI^ 2!3E| S 5EI3QM ^UtlQ. 

8 Bill! BEIB@|A|(109)0||A| =7|5r £y(0|EA|)H^E1 Ai]33M S7|(segment sync) S! HE g7|(field sync) S7|tr HIM A| 

S^(117)2h StraOl S^g OIOIEI ^EilS^S aSSQ. OICHAI, Er^S ^15:^ ErU^ ^71(1 1 DOilAi tfgjSQ. ^MSS VS 

B S^7|(113)0i|A| VSB 2Jg]-e.^iIraZE(VSB suppressed-carrier modulation)^' Q. 7I7^DI^21 8- VSB £B RF 

s^7i(i 15)011 ai ^ s&eioi a^aa. 



E2^ gBHSj DTV 4=dS-xie UEHHS gqEOICK 

££!&xl(100)^E| RF ^iJ5x|(200)2| HU(201)0il xHy ^j^^EK ErS^S, IF HE1 g 2 07 1 (203) Oil Ai 5^ CH 

^(IF) sEIDS # S7| ^EJ^7h SSSCK §71 S E|-0|°j M^(215)^ =71 dsf S#3rH ilSl ^S*CK 

ErM^S, A|2^ NTSC M7\ B El (205)01 Al g(comb) SEIM mM NTSC 2!"tf A|2:7r XH7iE|H, 0I1EK3I*! S 71 (250)011 At 01 

!ErOI3 S *l#^E!Eh 

ErSSS 2-^01 HTIS OIOIEI ^j^^ e^bi^ El 3Q (209)011 A1 M1E|^ E|3a£!EK E|39£! OIOIEI ^JM^ OIOIEI CIS! El 

E|H|(21 OOII A1 EieiEIEIS^EK Erg^^ OIOIEI RS Ql 301(213)011 At RS EI39EID1 OIOIEI □BaOfOIW(217)0|AI EiaE-iOmi 

SSEK 01011 C[fEK *i!Sfl(100)S¥E1 MPE6 2^ 7|-S£r DfiOlEi M^IM ^S&Q. 



E3^ E12J ^i!§fl2r E22J ^^!§X| ArOIOfl m&E|^ 2^ OIOIEI 5Ei|g21 ^^ESAI, E30il EAIS H r 2r &0| 2^ OIOIEI 5EUS 
S 27HSJ QflOIEI HEM 5*mDI ^ h OIOIEI iE~ 3137H°J OIOIE1 Ail35iE^ ^«£!Q. 

^ OIOIEI HE2J S SISH OIOIEI «33§^ §71 i!S2! OIOIEI HE §71 ^(Data Field Sync)^A1, ^il&x|(200)OilA1 0|§E|~ 
§ OIOIEI Aia^H £t»rH °iQ. UDiAl 3127H OlOlEi AflUS! ^ 188 HI-OIM M£J^5M 1^21 FECg 20 H r O|M DO 01 El 7r StJ" 
ElOi SJEK 2f OlOlEi Ail 321^011 OIOIEI^ 01 01 El °]E1EIS UH^Oil ^> 7HSU 2^ B?!0I1 i^EIOi 0I0IE1SS ^^£!EK ^ 
^ OIOIEI A-flnetEoj LilOlEI^ ^> 7HBJ 2^ EH5LI OlOIEIOil CHS^" ^ SiD. 

2[ OIOIEI AO 2^ 8327H ^1^^ ^SSEK 5!S«H 47H UWIUBI §EHSA| OIOIEI AQSi §7|(Data Sement Sync)M «1^ 

tiEr. OIOIEI AflHEIM §71 >J2^ MPE6 ±& 7rStl OlOlEi IB?! 188 blrOlM g ^ 31 HrO|M2l §71 drOI^Ofl oflgthEf. UDiX] 8 
28 £g MPE6 2^ 7^*1- OIOIEI SH^SJ 187 HhOlM S! FEC§ 20 HJ-0|EQj| fflg^EK 0I§ 828 2§S 8 ai°| dsg 3£E| 

^EO 2| ^jgg 3 H|E£ i^gEK CErErAI 2484 H|M(=828 2§x3)3 OIO|E|7r ^ OIOIEI ADHaMOrD S^SEL 



□E1U S3) 8-VSB S*£J3»2| ^BxHS 9! DSSS(multipath) S£££ 2! SB ±RH 9 0I§ XIU&3HAI 2fl^EI7il EI2, 

OIS 2!oB ^ai aj^OI lOISCfe SHISOI SJCh 

ami ei ^ ojEi aa sh^ seion sj^h stm bt=q. aa sn^ aej^s^ asss ?hm> ?i£ aibi em- ir 

S 201 SLCk 01 Biti" xHa 2H^ S2J£S 2!*fl S4So|~ iJs 2H^# M£*5K7| £|sH 24.2 msDCf SSS QI0IE1 AI3£M S£ 

t>m°>. QIOIEH AIS^ 3£E|^ 24,2 ms2] A|# ^3? ATOIOBE DS3S §£ Sik EMEi 2>g gOI SHISHS Q|£ °J 

M UEHJ^ i!s2J 2|Rg ££1T *MJ3*I2| OI1EK3I737I- HHfM 4g ^SEg 7KKIH »A| =o>7| [fflSOfl 4*d§xl=- S»th 0 | 
l&Oigg ^tSIT 4^ SICK OlElt]- OI^S °}M 8-VSB DTV ShOI Ofe'SH feTH 01 § *i!&SMA| 

£ *£JOI §7feoHS, 4^!0I 7fe5Kl WHS TOV(Threshold Of Visibility)^ ^A\9\~ SNRCSignal to Noise Ratio)7|- SOWS SHI 
§01 SID. 



£7i snigg nawi a oe §eh7i#sai sa euoieis {-7, -5, 5, 7> se^ i-z -3, 3. ?>°j 4?h aa°i £M e oi^ sms 2 

£ofe 7|§0| 7HAIEI0) 2iHLK^»l5^92 WO 0^/080559, ^HIS7HS5: WO 02/100026, .DlttS^ TOSHES: US200a/01 94570), 01 
Eitl gEH^ia&fl [&sg g-oj Qj|0lE17h DHSEI^ £M0l B*li££ °]*H 52! OIOIEJM UERHS £M^| S3 2^0| 8-VSB »£| 

Oil U|§B SHISOI SlCKSfflSI 8-VSB S*IW 32! QI0IE15J £g §5 2qS 21 energy/symbolOICh). 4 3-2! Lil 

0IE1M -{-7, -5, 5, 7}°l 47H MS £g S 0\± SHi§ if S^Qil- £^ S3 3*101 37 energy/symbolOIH, 32! ED 01 El it {-7, -3, 3, 7} 
2J 47H ED3 § Oih §HE W 3?M£ £M S3 2^01 29 energy/symbolSAL DIOIEiM UEHH= SM^J S3 2^01 §EH 

8-VSB g-^IOil bloH §7l*HCk DIOIE1M LiEKHS- ^M^J S3 Sx-il S3 3^ O^IAI^IH. Xfl*^ ^^1 

^ dsf 3?(S^°I 2^)(H1 SBi" E0OIE12J gq 0 | gEH^i 8-VSB ^'Oil UJ^H ^CH^£^ 3±oMI Eld =^ aa 

&3D0AI §EHE| 8-VSB ^MQ Q Ssi ^ SQ^ SfllSOl SICK 

OlEltl" Eli 01 El Eh Stffil^ S2J D0O|E1°l HlgOl ^ tm £M7H TOVS °^A|?|^ £7[fiM\ EIH, 01 Oil 

CD-EJ x«a 3=301 #s go(H£ ^^oi m^\H. 8-VSB S-^iM 4=4!Sx|0il CHt!" S8S (Backward Compatibility)^ BIS 

^ 4s 21~ 4 v ^0l 2iEh 



Hi-El- Ai. B ©S= #?ISLr ^ SHIM ^B^^^l ^tll ^S^AI, 8 EOH VSB(8-VSB) SA'S E&s^ ^oh DflQIEi 3 ^7r*S°J FEC 

71- ^tSEIDI ^§ 4 Elll VSB(4-VSB) [CfM^ UIOlEi^ OlS^MgS 3 ^ BlgOil fe^SOl S3 #£A|?I 

Al SJ1AIS ^^£S-W, ^<yg-7;|^ OHEI-OlAi S M^EI^ ^27|2| ^2 ^AI^IH S"°J QIIOlEi^ EilOIEIQil EH 

2s£ tf^AIS TOVM °^A|?IS SNRM fe^S 4 Ella VSB(4-VSB) 3-3 E0OIE1M 0|g?^ QIS^Mg ^4^iJg DTV 

ssaggi Hi^oii n ^^oi sick 



B V90I ^ y\m SOHHIAI Al^ie 3R3 Afe fi SH1A12I EH. «3S| &mt 9! Wa^HWSW B ^ K S^I DM 



fecial- ^S ^S)ii h SSPI ^I^H S ^SS, CI All ai^ 2^ AI^SOB S[0)A|, CIAI1 EflOIEI ±Mgg gjq^ gJ^^B; 6^1 

mi oi Ei ^ Mi] on &2J a oi a 7i- stra s^chi esoih^ {-5, -3, 1, 7> a -{-7, -1, 3, 5}°i 4^h eyas s^ei^ m nm s ch^ 

oFU2| HM01I DHUEIE^ ^71 2^°J Lil 01 El (HI CH^B °!29i ^tSofe SIHS^a SI £91 ^IsOil CHoB VSB g£g 

^t»5r01 VSB 4:<y Al^rgj^S S^ufe VSB ^i!4=3g CIAI1 ^2 Al^gg HIStCr. 



EtJ- £7121- ^S ^1 g«oF7| Wfl B pxil ais: Al^gOll 2iO|A|, CIAI1 S£ 01 01 El ^Mgg gq^BJ 

£-71 [] 0| El ^MSM 3°!OIO|E17r 5t*fS 3^ Oil £71 3"°] E1I0IE17F {-5. -3, 1, 7} SI <-7, -1, 3, 5}2J 4?H S^EI^ 2?H § 

Ofh: orUSJ HMOil DHSEIE^ £71 QIOIEIOfl CHoH ^t»ofe H1 15139^3; £71 S2! Ell 01 El 7 1- £71 2?H 3i 0I2I2J 47H 

ei s^ei^ nan dhseie^ £7i sei qoieioi ch^h eiaag ^gots Hi2ei3s^; £71 s-sidiioieim £7i HiieiHs^ 

a HI2°i2a^BS0l^§H-KHI aieh^o^ o.^^j oj^^eh^^. q, HI12i39^Ba »22!ag*9 S CH^ *HJ2| 6Jh: 
Oil CH^H VSB VSB Al^gJ^S S^ofe VSB ^Ai^eg 5tmfe CI All H± 2^ AI^Sl HIS^D. 



£71 Ef &S ^1 ^£oh7l ^I^B B ITSS, CIAI1 Id Al ^gOII SCHAI, ^iJ&xl; a ^ilSSM SftffitEL £71 ^i!S"7:l 
S CIAI1 S£EI0IEi ^MUg g^gTS &'^4=E^ £71 Ell 01 El ^Egoil 3°l H 01 El 7 1- StfS 3^011 £71 3^1 E1I0IE17M-5, -3, 1. 7} 
a {-7, -K 3, 5}2J 4;H ai^S SSEl^ 27H S Oihi oHJ-SJ HeOil OHSEIE^ £71 52] EflOIEIOil CH^B 2!39# 
4=3; a £71 2!S94=BS1 ^ H±W im VSB Sig ^tSthOl £71 ^535 S^Sfe VSB ^d*EM 5t»Hl, £71 4^<y§x| 
= £71 ^4!gx|7|^ S^t? ^il^KH 7IA|CH^ S^AI7I^ ^^^Aj^e; a^j 2 7H g £71 ££!S"a17F Ahguh^ CHJrz 

^hLra nmm y\^mo\ aoiasi ajs ains egt^ onaoig^e; £7i 2;h & £7i ^^1^x171- a^^ chj= ^fu°j a 
Moii 7i^i-oi £7i oiiEi-oig^E^s^Ei g^a eboieu siai^ ciHSufe siEi^aag^B; a £7i Miei^ciaa^ 

choj gqAj^Qfl CHta ^tmOl CIAII S£ LilOlEi ^Mgg S^Sfe PSa^Bg St^fe □ All Aj2 Si! Al^gg HIS 

CD. 



stt g?m ir= *Mgty?\ zm b irg=, pah <ys: s<y ai^sm siCHAi. g<ygxi; si ssmra, #7i ££j#*i 

^ pah g# dooih ^msi s^gfe Bq4ME*; #71 amis ±muchi ssaoiaji- s^s 2° cm #71 as hoiew {-5, -3, 1. 7} 

S <-7, -1, 3, 5}2| 47H fflISS £«E|fe 27H US § CH^ *RJ2| HSOfl QHSEIE^ #7 1 32! DilOIBiCHI CH*B 2'3gS 4>*m£ 
9*9; #7| &2! H0IE17F #71 27H US OI2I2J 47H MIS S**E|= 3SW DHSEIE^ #71 32! Q0OIE1OD CH^H °J19i 44l*t& Jfl 
22!3g*9; 4^7| S2!CflO|E11 #71 *fl12!3a*9 SI «|2e!39*3 S Ofh: SH-HW £jej3££ gj^7| 2^*9; 3! #71 H112! 

si ai2SJ3s*e s ch^ am°j s§j £!hm ch^h vsb hss ^tmoi #-7i vsb ^d^ee stram 

#71 #71 ££!§x|7h a£» *£!SK)1 7IAICHg g*hA|7|£ ?£*£J*9; {-5, -3, 1, 7> SI {-7, -1. 3, 5}2] 4 

7H Eoas 2ph us s 1 #7i 27h ns 012121 47H ass isa^ us s #7i *iia*w Ats§fe oihL mu°i nswi 7i£si- 
□i 32! m oi ei 2i am g sso^ oiiErais*9; {-5, -3. 1, 7} a {-7, -1, 3, 5^ 47H Mas eehs 27h us s #71 2^ as 
012121 4;h aiss ssei^ ils s #71 afsu^ otmusi nsoii 71^01 #71 oiiewis^bss^ei 52! 

0I0IE1M SlEI^ □59uh^ SlEI^EISas^&J SI #71 M!EI±P3g*E^2J gq^HlW CH^H Q^M ^SSKB PAI1 g# Q|D| 



fecial- ir= ir#m7i ^ pah Ai^goii sjoial vsb ai±boi qiaii g^- aoiEPi- 

ZEtfS A|Hg ^AiufOI ^lAiCH^ a»A|?|^ °>y^Al^9-; {-5, -3, 1, 7} S -{-7. -1 # 3, 5>2J 47H Ell^S S^EI^ 2JH US § CH 

^ oHJSJ 3S0II DHSEICH S-2! QIOIEI^j- 4^1 PAI1 g^- Oil OI E1 Oil itfS S^Ofl 2^H US § 4^1 VSB 3^ AI^^OI AF§ 
SI— Oliz SHJ-21 3S(HI ?\z.t\G\ £J\ S-e! 010IE12J >J5: ai^e 5TSoF= OIlEWig^B; 4^1 27H US S 4^1 VSB 2^ Al^gOl 
AFS^fe Ojh: emBJ HS(HI ^l^hOl 4^1 OIIEI-OIS^E^S^EI QIOIEiS MiEl^ U39ufe M1E|^PM9^; ^ 

MiEi^aaa^Era ^^d^oii mtfl cii9i ^trnot pah g^aoiEi cihs^bm stmi-^ pah <y 

Ai^gMassta. 



££th fecial- ^1 ITSSPI ^loH & ggS, PAil ^ai Al^gQil SiCHAi, VSB ®£ AI^SOI S^u^ PAI1 g^ OlOIEPh 
^defOj ^lAiCH^ £!jeS a^AI^I^ ^d^^S-; {-5, -3, 1, 7} 31 {-Z -1, 3, 5>2J 47H Mas S^EI^ 2JW HS SI 4" 
71 2JW nm 47H EiiaS £**E|^ US Oil DH HEIDI 21^ &2! PJOJEi^h 4^1 PAH g4 h Oj 01 El Oil iE^S 3°0fl 4^1 ZLS g £9 1 

vsb 3^ ai^^joi A^§fe oihi sm°i nsoii 7is^i-oi ^2! qiioiei2| iiH mi ss^fe oiiEi-oig^e; 4^1 ns S ^l VSB 

S£ AI^SOI A^ufe 0ih:§HJ2| 3SM 7|^SK)I 4^1 OlMEhOIS^BHS^Ei DA 01 El It MIEI^ PH^fe MIEI^ 

□ S 4^1 MlE|^CI3a*32i gqilHOII CH^H P39g *tSo 1-01 PAIS S4 h OIOIP ^Sgg a^ofe P3g*BS itJ" 

ufe PAH Aj2 ^ai Al^r^M «ISt^Q. 



ith as ^^S g«SPI ?|« B ^g^, PAH Aj2 &BOII SiCHAi. PAH g^ Q 0| El ^Mg# a^tfS WIBfll; 4^1 
□I0IE1 ^MUDil 2^21 QI0IEI7I- S^Dil 49I &2! H0IH7F {-5, -3. 1, 1} 3 {-7, -1, 3, 5}£J 47H EIISS S^El^ 27ft US g CH 

^ oHJEI HS(HJ OH S El EE ^ 4 k 7| DilOIEIDil CHofi °]3g# *t»^^ ^2B7j|; g 4^1 «|2&71I«I 15}- dSOfl Q|*| VSB S^S 4=tS 
SI-OI VSB Al ^gj^S Xi!3E^IS 5*^1-^ PAIS ^2 2^ *US*JP. 



4^7121- g-S if£oh7| ?|^H B ^g^, PAI^ ^Is: 2^ &SOII °lCHAj, PAH g4 k DOOlEi ^'1 El^^ Bliefl; £"71 

□oiei ^2" ami ei 7h stj-^i ^^(hi 4^1 ^ei aioiEi^h <-5, -3, 1, 7> ^ {-7. -\, 3, 5>2j 4;h eh^s ssei^ 2?h as s oi^ 

oHJSJ aSOII DHSEISs 4^71 S-oi QIOiEfOfl CH^B £!5igm *tgafe HI2BM; 4^1 2£! BQIH7I- 4^71 27H 3S 0|2|£| 47H EflVS 5 
SEI^ 3S0II DHSEIES 4^71 S^SJ BOIE10J CH^H 2J5ige *t«^fe HI3B7II; 4^71 3*2! EH 01 El M 215go|-7| ?|^H 4 V 7| S 7313 

S 01^ oHJS a^lofe SI4B7I1; g 4^71 SI2B7B S g Oihi om°| HI- i!S:(HI CH^B VSB 951 4^! SKA VSB A| 

±^£.£. Xil537tlS 5tm^ PAH d5 2^ ^Si Xil^QK 



#71 El- SS ^^S &^^h7| ?|oB £ irgS, PAH i!2 #d SiOIAI. S ^eSIS itm^EL #71 = 

PAH g4 h aiOlEi ±E.mm 7ai1E."-7a; #71 QBOIEI ^MilOII mi o| Ei 71- S^Dfl 4 h 7l L1!0IEi7[- {-5. -3, 1, 7> SI 

{-1 -1, 3. 5}2J 47H EflSS S^EI^ 2JW US S Oi!r Sm°| ZlStHI DH1IE|£^ #71 ED 01 P Oil CH^H °|39i ^tS3^~ SI2BM; SI 
4'9| XB237II2I 111- i!5:0il CH^H VSB ^51 ^tS^hOI S^ofe *fl3B?||S 5t^H2, 4> k 7| ^Bfll= 4 , "7I X1I3B7II0II 2JoH ai^ 
1 ^iimoi 7|A|CH^ i!25 9^A17I^ 7J43fl|; #71 27H 3S S #71 ^i!BfllO||A| Al-gS! Oihi u|-U2| USQil 7|^uhO| C1I0IP 
21 EllSe 5§tfe Xil5B?tl; #71 27H 3S S #71 ^ilE^lOB A1 AhgEI Ot UH-^ ZLSOII 7|^5|-0| #71 SI5EP1I2J ^[ ai^oi 

UIOIEiS MIEI^ PHg^fe XilBE^I; S #71 fll6E^|2J g2hi!S0B IWM P3gg 4^t«o|-0l PAH g# CHOI El ±^W 
= BI7&701 itmfe PAH 612 uKg^ SIStlEK 



SEt!" #71 El- ^ ^#31-71 ?luH g gfSS, PAH d2 ga gfaOII SiCHAI, ^i!97«; SI *dBfllM SWI3, #71 ££JE^ 
PAH g#CilO|E1 ± = mm Sll&70; #7| CIIOIEI ^MHQII 3-2JHI0IEI7I- S°IH| #71 ^2! DI0IE17I- {-5, -3. I, 7> SH 

-7, -1, 3. 5}2J 47H aiS5 5^EI^ 27H 3S g Ojiz §H_^ 3S0il DHSEIE^ #7| 32" CH0IE1QH CHoH E»59g ^tS!o^ XU2E^l; # 
71 01 01 H 71- #71 27H 3S 0|2|2| 47H 3115 S^EI^ 3 SOU OHHEIE^ #71 321 UIOIEiQfl CH§B 2J39M # 
71 S2!CyO|E1M EI59UF7I ?ltH #71 ?dl2E^ SI *H3B?tl g 01 ^ SHJM £! E -i!^fe M 43711; SI #71 29711 S! Afl 3E.^I § 01 ttLW 
ilf i!20ll CH^H VSB S£e ^tS^FOl S^ufe HI 59711 M StJ-oKQ, #71 ^^JBT!!^ 4 K 7| Afi 5^741 CHI 2|^H iJsS ^£!oK)l 71 Al 

CH^ BSAI?I£ H6EPI; {-5, -3, 1. 7> S! {-7, -1. 3, 5>2J 47H SMS. 5SE|^ 27H 3S 91 #71 27H 3S 01221 47H Eiia^ 5 

^E|^ 3S § #71 ££!E^|0U1 A^S CHi= oHJ2| 3SD1I 71^5^01 52! Q|0|E12| dH 3111 SSofe 7379711; {-5. -3, 1 # 7} S! {- 
7, -1, 3. 5}2| 47H Mas IStle 27H US SI 4"-7l 27H 3S 0I2ISJ 47H BUMS £*!E|= 3S ^ #71 ££JE^0||A1 A^£! Oihi «HJ2| 
3S0II 7I££K3| #71 B79M2I S"2J EilOIEiS MIEI^ P3guh^ 7^1 8&711 ; S» #71 3897021 mit ds:0il CH^B PB9# 

^tS^FOI PAH g# C1I0IE1 HI 9971} S £tm= PAH i!s Sd MSttLY. 



#7i» ir= ^^m m&tm mt g srss, unm a± &gon °io\m. vsb Ai^yoi s^s^ ciaii s# eooiei7i- 

£!Hl 4£jm01 7IAIEH3 i!2g S&AI?I^ 319711; {-5, -3, I. 7} S! {-7, -1. 3, 5}2\ 47H Eil*!£ S*iEI^ 27H 31 § 01 hi «} 
U2| 310)1 DHSEICH 2i= 39 EII0IE17I- #71 CIA11 2# Ell Ql E1 OH 2^011 #7| 27H 31 S #71 VSB 2£ AI^BOI Aigsfe 

CHh: *HJ2| neon 7l£mO| #71 32J QI0IH2J aj-e Eflli 93Sfe 129711; #71 27H 31 £ #71 VSB A|^BO| Afgufe Oi^ 

*H-ra 3»oo #71 32971121 ii dsei 39 aioi&ii msei^ uhs^ 393970; a #?i 33971121 321- /jhchi ehsb 
□Sam 4*amoi ciaii s# ehoiei ^mhi a 49711 9 5tm^ ciaii 412 astfa 



EE*!" #71 Ef g£ S5j f g/^71 o m g ggo Als: 4d ^ g0) , oiQj^ vs B AI±BQ| CIAII 3# EilO!Ei7|- 

Ajsg ^Aj5K3| 7I73CH^ ^25 £HhAI7l^ 319711; {-5, -3, 1, 7> {-7. -1, 3, 5}2J 47H EDSS £^EI = 2^ US S #71 27H 
31 0|2|2j 47H Sgg S^Ei~ 31 Oil 0H3EIO) 2i= 2*9 QDOIEH^f #71 CIAII g# 010 1 El Oil 3^0)1 #71 31 g #71 VSB 

3£ Al^gOl AFSSfe 0U=*m2| 311M 7|£SKH 39 QI0IE12I EDMS 5§m= 329711; #71 31 g #71 VSB 2£ A|±g| 
01 A^ufe CHii *RJ2| 310H 7|*uhDl #71 3 29-TH 2J 12h aj£9 39 ED0IE1M M!EI^ CI39m= 339711; S #71 3397112J 1 
IF aJslOU CHtH C|39t 4t«*KS CIAII S# HOI El ^Igf 3497111 C|AI! 4!2 4£! »B1 3St!"Ch 



£ & h S0H [[fsg, ejdh LijOlEi^ 8-VSB^ £4=£JEIDI 32! EH 01 El £ -(-5, -3, 1, 7} 2= -(-7. -1, 3. 5>2| 4-VSBS f^SD. ^, 
QIOIH H22J 3127H Q110IE1 339M S 339M01I L1I0IE1 EH 4! {-5- -3. 1, 7} \-Z -1, 3, 5>2J sg 4-VSB S2! Ql 
01 El 5H2I0I S^£I3, ^dSxIOOAl^ S^S! 4-VSB 39 □! 01 El Oil CHti" 0I1EK3I73SJ g!7fl^ 3^1 QilEi d2 Tfl^Hh §1^1^ ^ 
S^E^F £Om 4-VSB 39 ES 01 El HJ SNR^I- 3£ST ^9 OHJEI- 8- VSB DOOIEiBJ t>^&CK 



015^ LHgS 9A1 a «-go| o, E | M oflAltKK 3EiHS SgXfe H|§ s g^AIOll S^ol SSEI7IU EAIEIA1 S2t^l9 S &S2J g 
EIM ^ohH £ 7Hy2h S^IOfl StJ-S QS*i SxIM ^ 201 Ch S S3A1011 2^ i2¥ ^Oi S ^ 

AI01IMS S^I^^S, B ^ h SHJ 7HyOI OI^HEIE^ ^^1 ^^SL^°i 2|£Ei3, OIS^OI §71S ^AIOIIS S! ^EHMOii 

3*^OIA| 0l«E|CH0|: HQ. £E^, B & V S°I SEL 9S S 4'AIOIIM S9 OI-LIEI- mm ^AJOlll STl^fe S 

OlElt!" A^2J 7£3 a 71^^ ^^MM 2JEEI^ OltHEIOlOt^D. £Ett 0IE1IJ- £SM#£ S3 ^Al^l 5^ 

1^9 OHJEf S-EHOil 7HS-S ^ ^2EEF ^9of7il 7|^M 4tlshEs s= OloHEICHOt^D. 

WEhAj, 0111 10i, s S3AI2J M^E^ g a Ell ^*j|&oF= 08A|SJ9 tIS2| 7Hy^9 UERH^ OI^BEIOIO^ 

tMLK 0121- SABh7IL Ei HiE. ^EH S£.S/°JAF 2E g^El^h 5^ 7teth DHSI01I ^I5j£l LhEf^ ^ Si 3 S^Ei = 
S^ei EAIEISi^AI 01^1 M^oh3 ^SE1 ^3A101I 2JtH ^t»EI^ Dgftf =SAfl^M UEfLH^ OltBEIOIOt^ 

CK 

^^AiiAi ee^ om %km s.Am m^m e9oh eai^i q?>^ ±a>°j §i-e?-bois9 ohjei- ^mtt 

^^esiioisf ^=m?joii ?m msm^ Atms.^. 3Si 4 ^ck ^saiiaioii 2jub 3 si iib. 4^1 

e m 2e K SA -| |Ai Bg go E SA1jA1 ^^AIIAIOll 2juH 35S ^ 213, Oil S §Si 4= 2iD. E& 

3AL 30171- 0121- 7H^^^ 3A|E|^ gOjHJ S^lth A|-g^ £^M$i|01! ^t»% f o|-E?j|CHl BHE^S 9St|- 

01 ^H^EIOiAIS 0hLIEI3, 3tt KOI PXI1 i|2 SS3AKDSP) ^ESflOl, ^E^?J101M 73S^PI ^tl" l(ROM), 15 (RAM) S b| 
^ Oil 2 Ell S-AI^S^ itt^l— OI^HEIOiO}: $}Q. ^7]£hg21 uE^1012 4 SiCK °AFuWj, 2 3 (Hi 2A|£| 

7Ha^^s9 3ais ^ sick oiEitt ^^i^i^ ^e^- ^^3iy 2^ ^^i mn ^^3^ 301 s» 

2: 5[§i |^7iU 4§£3 4*5 H 4 OI^BEIOlOt thCK §§£J 71^2 B A|°l ^Aflt!" OluH^AJ ^TflAKHI BjoH 



B SA1IA12J g?g?|0BA|. &A1I5J- §S(H 71 3 S 71^1 4tS3h7| 49^^ 5S£! ^^S^^ 0111 101 #71 71^1 4tSofe t|S 
^a}2J Z&S S?J|01/0h0|3g mm 5^f~ 2^ S^^J i^E^oil 5*^1™ 71^1 4^t«tfe 2S SBg itm^ 2!2 
g 2|2Eia^D|, #71 71^1 4t»^2^ #71 ±^M?II011 ^tS^^7l £1^ 5}g*f tl^EI- li^Q. OIE^ g^^^lOil 21M g^JEI^ 
B ^"S^ LVgoVi ^71^1 49011 2j^B 3^EI^ 71^101 g^EIJl g^OI fi^fe ^EI7I UB^Oil #71 71^1 MStZ 4 2i 

S Olttlt!- 492 g gAilAi^^Ei H>^E|^ ^Sh S^tl" 2££ 0|oBE|0|Ot «D. 



#atf a ssi^ g^^i 29Hh a-asi- e^bi #3^- ss§ i^i-oi aa ^s^b § ^oiek °ai ^ 2921 ^^s^ioii 

g2E 321 ¥7h£J-0ii Si 01 At, 4:1 Oil ttfHAI^ U|§ 23 #011 5AIEIQEF2 7h§tt « ggt!' 7^12^ gfll 

aeon s°israot^a. 2^, g ^ss ^sti-oii sioiAi, sai 7iaon a\$t ^^9 ^soi g g-ssi raii h^r^i-tii hi 

4 S1EH1 59E|^ 2^ 3 #3ti" gSl a^PEMIh OluK g^S 231 §SuhO| g &S2| g^AIOBOB [&g HUf^St ^AIDOM #A1! 



24rr g ^S°l S^AIMIOfl [Efg DTV^Ajgxl! LhERH= M^2^Ai, 2301 2AIS HKHTOI ^<y#xl(400)^ 31gEIS»!AI(401). 
DI10IE1 ?HaDmiAl(403), RS 95Q(405X 39 9EiEltil/IH3 52EK407). LilOIEI 9 El El til (409), 31^ 920(411), 39 CilOlEi SEI7K 
413), ElEI^ 930(415), 32gEll»!A|(417) 5! I&gS ^7|/«57|/RF « ^7! (41 9)1 5tfg.CK 



g a-gon m-Hh gej- qoieis {-7, -5, -3, -1, 1, 3, 5, 7>2j 87H asis sseis 3100 dhsei2^ 01-3 39 qioieis {-5, -3, i # 1} 2 

= {-7, -1, 3, 5}2J 47H Mas X^E1~ 27H 31 S CHhi SfU2| 31011 OH! El 2^ ofe 71^°, g E f SSJ 71^^ AF#0l ?J|^E|A| 
Ai2, 39 EU0IE17I- QB 47H Bil^ i^EI^ 31(0111 101 {-7, -5, 5, 7> 2^ {-7, -3, 3, 7})0il QHSEI2^ ZVE 7|#2h 4 Si 

QK 01 3^, 39 0I0IE11 g ggOil Hj-E OHS 31({-5, -3, 1, 7> 2^ ^-7, -1, 3. 5})25 OH II El 2^ 9SD^fe ^2 S! 39 
Eil 01 Ell EH OHH 31(0111 101 {-7, -5, 5, 7} 2= {-7, -3, 3, 7»£S DH1EI2S 939ul~ ^2 3S E 01 h: ^ Aj2 3S1 aieh 
3h7| i!^490l □ 5^SD. 39 Oil 01 El ^ aiehei ajs ggoil Hj-Ef ^-5, -3. 1, 7> 2^ ^-7, -1, 3, 5>2J 47H El VIS SSEI^ 27H 
31 S Oih: §m°| 3!0i! DHSEI71U Ql 47H EfiSS SSEI^ 31(001 10) {-7, -5, 5, 7} 2^ {-7, -3, 3, 7»0fl 0HS1 4 2iD. 



£4(Hi EA|£! QIOIEI 2HQDhOI73(403), RS S! 30(405). QIOIEI 2!E1ElbU409). M1EI± 2J3Q(415). W21EieS|AI(417) 9! maH tfB 
2I/B27I/RF H&3|<419>= ZW SEH2J QIOIEI BQDlOiaaOl). RS 2! 30(103). QIOIEI 2! El E| a (105), ega± 2!3Cf(107X HEIM 
44(109), IDBIB ttBPKIII). VSB HS7K119) 9! RFH&?l(115)&SBI8Kk 



B 1BIEIB4A|(401)£ 8 2HH 3B£ BSM! BIB QIOIEI B5K421) 3! 4 EflS«-5, -3, 1. 7} {-7, -1, 3, 5}) 2M£ B&fl 32! EflOl 
El l?!(423)e 32! OIOI&I MEHU 4!S(425)2| XHOiOil [Kf^EIM^j^Q. 

SB QIOIEI 1SK421) 5! 321 QIOIEI l?l(423)s 188 HNDIMEI MPE6 ±g- ^st!" 01 01 El fiB*!££ ^?S£! 31 QIOIEI ±M§£SA| 
§°e'S ^1 BES. 32! QIOIEI B5IS §S 131 S! U(null) fl5* 'SWSQ. S(null) nH3!S 32! DflOIEiBJ 39 UlfiH OKI- 

<T9H i?! azw sfswi w«i firaafe a ih?^ «■□■ sr= 9°jsj qoieknb mqi, 'ins 121010. s 3naihai= a 

2! QiO|EH°| 39 UISOI 1/22! 3^2] ^^AIMIM £21! 30ILK £ gTSOl 1/2°) 39 HIMS etBEIH Sfe OlsHEIOI 

Ofr *JCh 

32! QIOIEI HEO £! 2(425)^ t!" §E LH 32! Q 01 El 21- SB QI0IE1SJ HIM §M(NRP, *^1 Si) S 32! QI0IEI2J 39 HIM 
(1/2 ££zr 1/4)011 [Q-Ef &S(D|EAI)£¥E| «SEI£ tiSSAI HI 1BIEIB4AI (401)1 Sttffe ££!§xl(400)2J DE 3 
2! QIOIEI i!5:(425)M OISSKH §XH XIEIEI& El 01 El 71- 32! QIOIEI SH312!*I 0\^M * SICK 

*01i!El^iAI(4Ot)zr 1=9 32 COOlEi 13! ^0)1 HE* BIB QIOIEI B 31(421). 32! QIOIEI 131(423) 3! 32! QIOIEI MEH3(425)M § 
HBBiattQ. BltiAIOOS/d 32! QIOIEI B312I $1*1= 3 7H^0II CD-El- 4*K*1» BOI §2J1 £ SID. 



**r*i i 

0 < NRP/2 < 39 : 

{s I s=4L I = 0, 1, NRP-1 h ( 0 < s < 156) 



40 < NRP/2 < 78 : 

{s I s=4i, I = a 1, 77 > U <sls=4i+2, 1 = 0, 1. •» NRP-79 > 



79 < NRP/2 < 117: 

{s I s=4L I = 0, 1. 77 } U {s I s=4i+2, I = (L 1. 77 > U is I s=4M. i = 0J, NRP-157 } 



118 < NRP/2 < 156 : 

{s I s=4i, i = 0, 1, 77 } U {s I s=4i+2, I = 0. 1, 77 > U {s I s=4i+1, i = 0. 1, 77 } U {s I s=4L i = 0, 1, NRP-235 } 



4=^1 Oil Ai NRP^ QIOIEI §ES32! QIOIEI SH3UHI °|§H 32! A-fl32!MS| ^ =E03 LH 32! QIOIEI Sfi^ 7H4=(Numbe 

r of Robust data PackeOSAI £S£! UKI- ^01 §S 13! g y(null) 1?12| ?H^M 2^ 5*Jt!" ^OIDI 0 ~ 3122J ™Z\m ^Q. 
^ "U"^ = A1IM2J °LI2!m 2|0|§KS, QIOIEI HELH2J QIOIEI AH32!M Ssf 2J0|uFB| 0-31121 g$|g ?>^CK 



3-2! QIOIEI SH3!^ ^g^fe ££ Qg fe'AUffl^ **^22|- ^01 §2|§ * SID. 



RPI = 312/NRP 
RPP=floor(RPI x r) 



^4fA|2MAI RPI^ 32! QIOIEI nH31°l ^(Robust data Packet IntervaDOIDL RPP^ 32! QIOIEI B3!S| ?lxl(Robust data Packet Pos 
ition)01EK flooK*)^ S2J ^ *g B»AI?PI QIAJ1 g*r oj^^^g Q|^h mg g^)# DDtfD. 0 ~ NRP2J g 

21 DEKSD. 

**t^l2(HI C&sg, NRP7I- 1620IH 32! QIOIEI 39 HIMOI 1/2U UH, DS2| 1131- SOI QIOIEI a£ LH SB QIOIEI S 32! QI0IE12J ?| 



1] 







0 




i 


32! (null) 


2 


UB 



3 


83 


4 




5 


SSKnull) 


6 




7 


83 


8 




9 


83 (null) 


10 




11 


83 


12 




13 


aa(nuii) 


14 


iJbh 


15 


83 






297 


iJbh 


298 


83 


299 




300 


83 (null) 


301 


Qjbj 


302 


U3 


303 




304 


83 (null) 


305 




306 


U3 


307 




308 


83 (null) 


309 


ejb> 


310 


83(null) 


311 


^bh 



aiSE|»«|A|(401)0|A| HH34 9*15 SiaS^gS fflffBOIEI 1031(421) 3 82! BOIEi SH^1(423)^ QOOIEJ gHQDWIS (403)011 A| BQ 

•□roigEiDi, 8 eh 51= rs eiaca(405)oiAi'FEc« wn 20 hknssi iheiei sa^i- ss-ei^s 3393a. rs ssquokmais is? 

BQIEiOil FECM £I*J 207H°J RS IB El El UWIM^I- ^7hi!2Stf| BOIEi A03M2" ££!E| = # 207 HhOlM BOIEi ?h yg£!Ch 

83 biqiei mmn~ aanroig a rs siag asoi ^*seixi sea. 83 hoib eh51b an rs eiaaoi eich 2o?h^ rs iheiei 
momiy ¥?ra3 rs iheiei ukjimoi nti/ds 83 aoia ibhus iaicd. 



Qg£5, 8 BOIEi 3^33 AO3M01I SSfEIDI 2i£Dt RS HBI/32! DO 01 El m?lS 821 3EiE|bH/EH31 £311Ei(407)5 

S^EIOi 821 BOIEi MEHHM ?l£5 83 BOIEi(g£ 051)00 PIWAia 2!EiEIUE|H, 2!EtEISS 83 BOlEi^ 821 BOIEi 39 HI 
SOil ma 207 HHJIM2I EB5J^5 JORfiEIDL XH^gS 821 BOIEi H5!£ BIB BOIEi H31 ffl- BBflSOI2SCh BtST BOIEi SH5IS 8 
2i BOIH HISOHEIM^ISEI^ ^§ AI3M 3*=Ch 



£5^ E4B| 82! 3EiE|H|/EH51 UERHE: ^SE'SAI, £50)1 £A|£! U(fi|- ITOI 821 3BE|bH/EH31 535Ei(407)= 82! B 

OIB 3HEIBK501), EI51 539(503) S »3SB 8^1 Ai (505)9 Stttth 



821 BOlEi 3EiEIH)(501)= 82J BOIH BEO i!20II LU-Ef 821 BOIEi 5H5!0fl EHoHAI3" 3EiEISM ^tS*JO. £6£ E55J goi a0 | 
El 3EiE|B)l UEKH= 3HHE5AL E3M £A|£! Hf2f STOL 83 BOIH 3EiElbH<501)S RS 33B(405)5^Ei EJ^El^ BOIEi 12! 
S 83 BOlEi EH310)| [HSHAI3 HKJIM 9"«S B^BTOh SEIEIBJB **JSHM 151 5°!!Ei(503)5 83 B01B9 2£tKlk SKh 

83 BOlEi 3EiEIB)(501)^ M=3, B=69 S N=2072| EFEKHEiM £101 697HBJ £01 IH3!£S¥a 1 HH)IM*I B^ffOI- 3 B SI'S 9 
^ S2DL 3EiE|gJ IfgOllAi 83 BOlEi BH S U(null) IH51S bHBIH SM EH^lOfl CHoHAi3" 3EiEI^# ^tSt^Q. 



£50)1 EEAIS 5S5Ei(503)^ 83 BOlEi 3 Ei El bH (501)0)1 2J*H 3EiEISS 83 B0IE1S flatHIK EH 5! 539(503)^ 83 BOI 
Ei 3EiEIBI(501)S^Ei 184 UhOIMM ^Utt m, 184 HWIM 83 BOIBOO CH^B 2JH5J 207 HFOIM BOlEi M^M 0171 Ai. 

^ 207 mm BOIH M^°I 8 b>0|MOHAI 4 HIM, MM 10) LSB(6. 4. 2, 0)^ S^^! 83 BOIEiOil CHg^EK UCHAI 4 HI M, OHM 1 
0) MSB(7. 5, 3, 1)£ °J2J21 gfog ^SSQ. 207 HI-OIM BOlEi 880BAI 184 HWIM 83 BO|EiO)| [HS§W ^ 

HWIM ^IxiOil^ ^^El^ «□ HWIM BOlEi S RS IHEIEI HFOIMg S2J g£ BOIEi^^SSQ. 

QI^^S, H121 55!?Ei(503)S 207 HI-OIM BOlEi g^! 882J x-jg 3 UhOI IN a 18510)1 *HS^= ^ICHS ^SthCK OIOI AL 5151 

55dEi(503)^ 88BJ BOlEi M^SOil 32] SSdfllg SO) "OlS 20 HFOIMM ^TS^^^ 207 HK3IM2J EH 511 

E!^ Hm SOL 83 BOlEi fl3?l<413)fe fe^l 20 dH)IM2| 3^1 gMM RS IHEIEI gMS IH^j^LK 



2§ OE aOr 2l£ UmiM 3M0fl^ ^AICH^ 184 HK3IM 3^] H0IEI2I umiMM^ *B?4§! 4= 2SCK 15 53dE1(503)^ 32! DflOIEI 
HrOIMl AH^OI 207 BtOIS 0I0IE1 ff^ ^ZHW ttflffPI SOB. S*B SB El El HrOlM SlxlOfl SBSSfeXI *HttD. Sfll ?| 

xP r IBEIEI H r O|E°J £|x|0fl flSAM S2J QIOIEl HKJIM^ g*B SlxlOil *SCh §*B ^1 ^1 3^1- IBEIEI HtOlM 9\*m JBSSKS S 

oH UtOlM «*lfe £aE|i2 QI UKHM 9\K7t X-03SQ. OIBiS!" 2r§^ S2! Q0OIE1 HK3I^MO|ABSO| 207 HrOlM EflOlEi 

LHQi! HHSg UPrXI BWSCh 

O0AL ^2! eiEiEISE! 47H IH5(4 x 207 HI-OIM) 2>>2! QIOIE^r 1?! 32!EI<5Q3>3 S^EIS IB 5 £2!E1(503)^ 321 D||0|E1 UtOlM 
«|Q UtQIM a RS II a El HrOIMg 23 §S LH0IE1 t»OI££ 97H 115(9 x 207 bK3|§=)# «fiD. #^E|^ 9?H IH5 

IB5 55dEU503)M S^EI^ S2! DH0IE12J 92 HFOIMM SOtTD. 

IB5IO0 CHti- RS IBEIEI BWmS o,oj ga QJ]0|Ei ahOl^oj o,^^ ^a|30H im iS^Ch 
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m = (52 x n + (s mod 52)) mod 207 

Oj?|At m?§q dFQlM Sh. ^ 207HKJIMS *TSS IH53 EH El El UtOlM mm UERHH. n(= 0 - 206)S HhOlM, ^ 2J152J 
HrOlM 3 SOI CD, s(= 0 - 311)£ » 01 01 El gEOUi 32] 01 01 El Oil MSSfe A0H2IM, ^ EB5 UErtfQ. ^ 15011 CH^ 20 IB 

EIEI IB5M°1 ^lx|7h *^ gtH IH53 DW°| 20 HhOIMOfl CHg^ 4 SiE^, IHBIEI UHJI e £1x1, ^ n = 187 - 20BSOO CHfll A| SI 
iM ^ StCKOI n as SB 5 21 DW°| 20 HKDIMOfl CH§*JD). 

MIS MCH, k= 0 5! n =187 - 206g CHEj^rS IB5 OOii US* IBEIEI HWIM ?IS= 202, 47, 99, 151, 203, 48, 100, 152, 204, 49, 101, 153, 205 
, 50, 102, 154, 206, 51, 103, 1553 ^OtSD. 01 = IBEIEI UKJIM 9\Wt 2D2S1U UH3IMOIOiO* DO 01 El 2iE)EIM(411)2| SEiEIH ^2J IH 
EIEI mm 21x171- EH5 1 87011 Al 2060I SCfe 5M 2IDISJQ. 3 Aft PI. E L[E IB El El HK3IM £|xl^ 472SK HKJIMOICHOt tfllh □ 
BILK 4^3011 C&5i3 IBEIEI HhO|M= IB 5 SOQ HK3IM £1x101} WEIW 4 SiEK ^ mO| 0, 1 °'/££^ 27 F 1 ^ »Ch [Q-Ej-Ai IBEIEI 
BH3IM7H5 oil El HfOlM ?|X|0fl AFEI^r^ EISPI ?I^B, n2J g?|^ flQ ?|x|0|| AFEISr^ IBEIEI H r 0|M ^(5|CK 3)2.^ §7rl 

4^ SiEK 01 Oil [[[Eh 207H m J\}±m= M^WM s mod 52S] ^2f^0| 1 - 7 5 01^ ^UOI3 20?H magg^OJ S/S^ 2Jr 
HO. 

0111 S3, s mod 52 = 02' 2^0)1^ 20PH m gfS 5BQ HhO|M°J ?|x|(0, 1, 2)M UEKHAI gf^Dt. CC^AI 20?H m 2f 2¥M IB 
EIEI HWIM ?|x|S & ^> SICK 

SJ-3, s mod 52 = 121 S^Oil^ 207H m « S UfU^ 0(611 Ei HFOIM ^lx|)^^ EID1, 01 3° n g?|S 186 - 20601 E|E^ }&S feCHBEr 
. KI-EFAi, 217H2J m SMOI SI^EIH bl|-0|M ^IxISOil 2:^ m STS KPISQ. UDiAl 207R2J m ^Xm= IBEIEI HH3IM ?|X|S 738 

Q^OTS, s mod 52 = 221 S^Oil^ 207H m gf S 27H7F 0 a 1(tHQ BK)IM ^lx|)S El 01, 01 S° n g?|^ 185 - 20601 EIE^ 22.^ 
MOiyCK mStM. 227H°] m Sffll fll^EIH «Q UFOIE *|M(0 1)2] m iLtflSQ. LKHW 207H m 2fS EIEI El HFOIM flflS 

52^ &2! HOlEi Ail 32! M CHI ?|X|0I1 im n2J Bflg UEHSQ. 
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DAI E4M S^hS. MOIE1 °! El £1 Hi (409)=- ATSC A/53 1 5 CHI C&Bh QI0IE1 gfflU S SB!/32j QUO I El ^MH2J ^7j5?e! ^Al 
5 iaSMHu^l 2f □ 01 El s— ^1 2^*1" All 33 Eg L H MOIE1 EB2!#g OA] HhOlg. °!E1E|gJSJ01 iHgMS QIOIEig 

•flttO. OIOIE1 S!E1EIUI(409)°I QiOIEI SE1SltH(501)2F SA^ qi^M ^zrLK£6 gZ, M=4. B=52. N=208). 



E7£ S42J SSF 7if UEHH^ ES^SAI. ES?CHI EAIS tim &0| 2,^ °!3Q(411)S ^JflSjSS ^4=7H 0111 5 

01 127HSJ S8ltt31te!aE|<411a LHAI 411l)7hglS ^°!3Q(4I1)^ EiEIEIUS QI0IE1 S! 32! QIOIE1 M 

EH3g M1E|>; 2JE1EiaSH2. Ml Eli °!EieiS=! &2! QI0IE1 ^'hi/^oi cflOIEIl CflOIEI 2!Ei£|b)(409) 

^¥E1 g^EIS QIOIEt^ 127H 2,^ °iaQ(4!1a LHAI 4111)^ HWIM E^S g^aO). 2 tJIMOC, X, )°| 

& QIOI El M 2HIMCX,. X £ )M i^£l^ gu^oi DBOIE1 ^SS S9tfO. Wig M01. S^EIS UIS X/S MSB(7. 5. 3. 1) 2E ?4E 
012. bllMx, 



LSB(6, 4, 2, 0) 3E ?J HOICK £>A| £33 bffil- 301. BB!" QO|EI°l MSB(7, 5, 3. 1) S! LSB(6, 4. 2. Q)£ 

mdiBis strata sj£lk 521 aioiag lsb(6, 4, 2, 0)= oioieii strata sja msbcl 5, 3. »s 3°j z» strata silk 

S»e!3Q(411)O0AI 333 HOI El £M S H^EflOIEI 52! EH 01 El SE|7|(413)S HtOIBI±5tOI EMEI± 21301(415)^ BiqEI 

a. 52! BOIEI S«S 52! COOIEI x|E|7K413)M 71*1 MIEI^ 2!30|(415)£ 2J^30K 01 2t§0f|A] 127H 5it 21301(41 la LHX1 4111 
) zfZHH 2JtH 333 E1I0IE1 £*t*!£3 Mi8E|£ 21301(415) E~ 52! LilOIEI 7jEPI(413)M 613 El 01 aaa|£3 M!E|± °J 

eieihoi ^tyach 



QAI E4M SSotE5, ^1E|^ 21301(415)= YiM ATSC A/53 S^Qfl §2JE|0i S3 ^!EI± 2130ISI- gUutOK £3011 £A|E|X|^ 
SKtSLK 51t 2!3QI(411)2| 5^Et Df^fXIS MiEl^ 2!30|(415)£ I^H, Mi 101 127HBJ SBth MIEI^ 2!30l(415a LHAI 41 
5D7t glS ?S30K 52! C0OIE1 SEPI(413)g UHJIB^HM ^!E|^ 2!3Q(415)S S^EI = OI0IE1 £j^(X v Xg) £^ 52! 
HI0IE1 SEI7I(413)M 71*1 MIEI^ 21301(415)^ S^E| = 52! E0OIB1 £M(X V X 2 )£ 127H M1E|^ 2!30i(415a LHAI 415I)S S^EI 
Df, M«EI± 2!30l(415)£i gJ^S fiWOC,. X 2 )M ffifl9(tt& B0IH2I 2?, {-7, -5. -3. -1. 1, 3, 5, 7» £= 4E0WK9SJ H0IH>2| 2 
MIEI^ SjaattQ. 12» MBEI^ 2J30H(415a LH XI 4151) 55011 SJ^H 21333 89 81 (Si & BOIEI) SE£ 4EHKSS! B0|E|2| 
3^, {-5. -3. 1, 7} £= {-7, -1, 3. 5})2| SS§ £*H*!££ HI21EI1^A|(417)S S^EIOl gaajog ^1E|± 21E1EIS0I :£«30K 



ojdi- a 01 El 71- S^EIDI 52! GI0|Ei7h 4MS|2| gg£ M^EI= ttSftPI £1*!" £42J SSI- 2!30| K M1EI 

± 2130121 B^AIOII 7HHE0ICK ^#EI= UhSJ- BOL 52! EBOIEI Z]E\?\W3)^ 521 QIOIEIOfl CHo|jAI2!" SEiatfe 8Eia E= 4 
BJI2I £*mm m^tl= SS/dl±2t£ [UgOfK £8£ 5£t2J30|#Q(411a)Et MIEI^: 2J3Q#«415a)2| 2^ ^IM Oil 

aisiss EAi«ra aa 

t^XH ATSC A/53 S^Oil §2|E|01 Si^ UY2.1 at)|, MIEI^ 2!3Q(415)S HEI 39 MIEI^: 2J39 H DHS g^!S 5 
t^CK HEI 3S S M!E|± 2133 WaSfdBIM M0|, 12 XI3S)§ «§§^ M7a^E1(D v D £ , D 3 )M 5tffl- 

Q. 

2» 213Q#0(41la)^ LflOlE) 2!E1E|bH(409)S^EI S^EI^ 2 UIMCX, ^'JSJ B^/S-2! QOIEIS 2 H|M(X,. X g ) ^tf/52} C3I0IE1 ^! 
m£ as*m. MlEI^ 2!3Q#0(415a)~ 2b|M(X v X 2 ) g&/&2! CflOIEI SSDII CH§*fe M^EI^ 21333 SS(Z 0 , Z v Z 2 )(HI W 
Eh 8Efil(aB!- DII0IE12I g^, -5, -3, -1, 1, 3, 5. 7» £zr 43^(52! Q0IEI2I 2^. {-5. -3. L 7> -(-7, -1. 3. 5}) d2i 
§hOI n2BE|fiq|AI(417)£ 



£9 LH TCI £42| »a 2J3QIM LhEKH^ S^AIWI &M\ M^ESAI, £fc MIEI^ 2!3Q(415)7h 521 Ell 01 El M CH^H {-5. -3, L 7 

>oj 4as Aj^s gsj^E^ 2H|M(X V X 2 ) QI0IE1 33^1^ 53 2J3QI0IJ2. £10^ MIEI^ 21301(415)^521 □ 

OlEIOli CHuH -[-7, -1. 3, 5>2| 4BDH 2 H|M(X V X 2 ) S&/52J 0UOIE1 33o|^ 2130IOIDI. £11^ MUEJ 

^ 2130|(415)7F 52! UOIEIOI IM ^ E -^^^^ -3, 1, 7} {-7, -1, 3, 5>2| 43IP #^o&^ 2 U|M(X V X 2 ) B^/521 

HI 01 El ^ISS 333^ 5tF 2! 301 01 OK 

5tF 21301(41 DM 3EUEICH ^EIM^AI^ mm CflOIEI El- 52! EflOIEiM S^g-Jl 52! LilOIEI gEH3(HI EQ-Eh Qj|0|Ei 

521 OOOIE1M S^t^OK 

E9LHXI £1101 EAIS ^Alffl^ £12 LH XI £15011 EAI3 OS gAIWI°| S^Qil ffltfaOIEiei aq«21 X/(LSB) 3 X 2 *(MSB)Oil 
CHtl" MIEI^ 2!33 55 Z 0 = D a , Z, = X, Z 2 = (X 2 ' XOR D^OIEM, 3S DH9 MIEJ^ 21333 ^»(Z 0 . Z, 

, Z 2 )OII [&a {-7, -5, -3, -1. 1, 3. 5, 7>2J 89 H ^!s:M M^ohOt Xfl2^EIMqA1(417)^ M^ttQ. 



£9011 £AI3 um SrOK tttfAIN 5t|- 2J30I(411)^ 3711 «1M^(901X » 28^(903) S HI3M^(905)SS ^ 2iOK 

B^/521 LilOIEIQil CHoH OI^EIS «1S^(901)s 5sf 21301(411)2] ^3 ^ UIM2! X,# OlgmOl M1EI± 2133 Bm^ HI 
^21 Z o e N4tffH)L M1EI± 2133 M^2| aiXI^EKD 2 , D a )M St^OK [Q-EFAI, MIEI^ 2133 M^2J £H1AI^E1(D 2 , D 5 ) S^g 5| 
S OieS 5^ ni«q(901)S 4S^f 7femOI. Oiatf ^A|0tl7|- £12 LH7:i £150|| £A|EI01 °»ok 

52! Qfl 01 El Oil EHSH OlgEI^ Xil2M^(903)^ niBQ(901)S| Z 0 0I«3KD 5 ) ^ MIEI^ 2!33 M^2J aiAI^Ei(D 3 ) OIS«KH Z, 

7 

cia 5 &- 2 

2t2h §SJ*t St«e S 212.1X1 2t£5 S 3i2!?3 ISSfe ^^OICK 

£92J SI2Me|<903)S «|1MS}(901)°I Z 0 (fflSaCD^) MIEI^ 2J39 M^HI Ell XI^EH (D^) StOi 3(0)013 Z, StOI ShSS Z 2 StOI 
W1»B)<901)2| Z 0 OmZKDj) E£ S1E|± 2)39 MM?J EflXI^EKDj 

) 2T0I g(1)DI3 Z, StOI Z t ^01 ElEseniK X, = inverted X, 

' (D 4 = 0) £££ X, = X, • (D & = 1) OICK §^Sj5:S M1EI± 2J3D(415)°| i!s 31^01 {-5. -3, 1. 7>S DHSEI^s S ^ fitf A|0| 
01 Q. 

E10°J «|2M^(1003)S X1I1M^(90))2» Z 0 OI^ZKD,) S= MIEI^ E0X|^E«D s ) StOI ^(1)012 Z, 2f0| Z e B 

01 Eisssui, J«1MS{(901)21 Z 0 (fll^^Dj) MIEI^ 2" 39 SflXI^EKDj 

) StOI 3(0)013 Z, 2t0| Z E SfOI EIE^q. s ^ = j nv erted X 
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■ (D s = 1)E^X, =X, (D J =0)00. M1EI± 2!2B(415)2| 9101 {-7. -1. 3. 5}£ OHSEIES SJ*yAIW 

00. 

£1121 «12M^(1103)^ ail 2 «j AjSOil HJSH SI1M^(901)2J Z 0 MI=3(D S ) £E= ElEli M^2J ai*|±E1(D s ) 301 >3 E -iJ^2: 

S H(1) E= S(0)OI E|£s tjog^ §55*}©^ 01301(4,5)^ M » Aig; agiOl sejajogj {_ 5 .3 1# 7} c££ <_ 7 _, 3 ^ 

S DHSEIEU iJ^AIOIIOICK E01 dlic. OflM MOi «X| 32! dlOIEIM [H08 MiEl^ °jaQ(4l5)°J i!S SIIOI {-5. 
-3. 1. 7}£ DHSEIEU s^odj Lm ^oj QOIEIOI EH«IA|£ M1EI± 2!aCI(415)2| f" £S 01101 {-7. -1. 3. 5}S OHgEIS^ dUBj 
m $ SiSDI. S2| =*7|g aieh 1 oiq. ^2M^(1103)2| lE|#ejA)Ofl 3© Z 0 Ofl=2t(O a ) 5! Ml 2^ dH°4 ^ A| 01171- 

El 601 EAIEIOI SO. 

SJHV32! □ 01 El (HI OHM OmZ\= *D3M^(905)£ MIEIi 9J3Q(415)2| QflO|E10f| Dt^H =E1 S3 M^e ^iiA|?|7| ?|£TM3£. 
MAI. 32! aiOIEi°4 S3 32! ^-(LSBXHI CHoH = E| 39 M^g gtfAia MIEI^ 2'39 M^2| #S|30I Z 8 = X," 01 EIE^ *0. 
fll3M^£ E.Wdi± °! 301(41 5)21 = EI 39 M^Ofl iUEIOI Si= fllAI^EKD, )lt StlttQ. GOAL iEI 59 M^OII igJEICH 2!^ 
aiA|i:EH(D 1 ) 3§ *!S 01 3? EI|AI±E1(D,)= 45 ^sSKfl. OlEltJ- gAIOtt^ E12 LHAI E150I) EAIEICH SO. XH3M3(905)g 
SSSh QI0IE12I X 2 (MSBM 32! QI0O2J X, (LSB)s S3 BTfcD. ?Mi gg£l Hh2|- 301. 32' M0O21 X, XLSB)^ §S 010IE1M 
StJSUl °1H X B "(MSB)= °J2| 33 SJ7I UflSOII 32! Q| 01 El Xg'(MSB)^ 01 ©El XI 3=Ch 



■MS MOi. AI2J-2H hMI timeO. time! §! time2£ =IMV W. AIZ»^J hMWI [Og 32* 2'3Q(411) i^X,. X 2 . MIEI^ 2!3Q(415) 
°1 g33 Z 

E . Z,. Z 0 £' aiXliEi a D,. D t . D & 2J Qg2| 4*W4 £ 4^59.1- 30. 
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HIM Z 0 £ SIS SIAI^Ei ^D.SAl. 2|S H|H X,^ 2|$y Dfl^SQ. 
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5! ailS Qg°l S32I- SCK 
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DAI £41 tamS- 52! □ 01 El SE|7|(413)£ 8-VSB Oja£ >>i!Sx|(HIAi 52! QI0IE1M ITS ^So^ 3g BWIWI ^ 

£R±^M. 8-VSB ffr=£ ^^l&xlOil CHS!" (Backward Compatibility)^ filSSHIK [EKrAL B USSI ^^AIOHOH CUE 

4-VSB »±|g ^£!§*17r OISEI^ S^OilS *05*r= 52! QilOlEi *|E|7|(413)7r glifiSrCK ^SSSi AilgWl 

Sfe *£»S«OIIAI x-iEIEI^ £2:^ 371 ijs S3 2rS£ sjSSSg SlSm^ ^dSSOilAI xlElEI^ dH^J 371 d2 SE| 
irSIir «3l7r SJM ^ 2JCK Dfli MOi, ^2^1 Sfe ££!S*|21 EH?* 52JEi(503)= 52! 01 01 EH 2JE1ElbH(501)£¥Ei 207 

H r O|Mg ^ai^FOI HI 01 El SEISUl, ejs&gg HB*KI Sfe ^i!§x|2J 5£r2!3CI(411)5^Ei gqEIS 52! QOOIEI^ 52! QilOlEi 
xiE|7|(413)g 71x|A| S£H M1E|^ C| 2! Ei E| gj 2> ^tS£! ^ ^1EI^ g!3CI(415)£ ffi^SD 3 BILK OlSrOflAi £2E1 = HrEr ITOL 
B ££!§*|?r 33:&«g SI So ^ A| 01 MSorll 3^ ArSSFD. EQ3AL B IT32| SSAIOfl 

(HI DM *flSM= ^S&Si AilS^ *IAIOflOfl ttSEIH Sfe OlSHEIOiOt ttO. 

£17£ £4^1 52! DH0IE1 »37|0fl CHSt #Afl MSOIQ. ESOfl £A|£! HrEr »0| 52! QilOlEi «E|7|(413)^ MM3± CI2!ElEIbfK17 
01), QilOlEi El 2! Ei El Hi (1703), RS 2!3D(1705) S Q10IEI 2!Ei3Bi(1707)§ Stltm. 5» 2! 3 □ (41 1)011 Al S^S 52! EOOIEKX,, X 2 
) 91 52! QilOlEi MEH3zr MB3± CI2!E1EIH](1701) 9! QilOIEI P2!E1E|H1( 1703)011 Ai MI!EI± P°!EiEiaS|- QilOlEi QI2!E1EI^ ElOi 

SfAl HKZt BOL SR^l 553 Ei (503)011 Ai 207 HH3IM QilOlEi M^OB^ S2| SS£ ^SS 20 HhOI ^71- ^T&'EIOi 2i£ffl, RS 

2!3D(1705)^ #71 20 H r 0|M2j SB] §Mf RS SHEIEI iaa&CK RS EHEIEI §£7 r tffiJS 52! 1110! El QilOlEi 2! El El 

bH(17O7)0flA| DAI 2!EiEISE|0| HH3IM BflS ^iEI^ 2!SQ(415)S S^SD. 



DAI £4M S2Sr3, 8 am Btt DflOlEi S 4 52! QilOlEi^ XD 2g EIS^iAi (41 7)0)1 A| §71 ir °y(0ISA|)^¥Ei 

Ail 321 e ^7|(segment sync) 91 IE §71 (field sync) §7111- U|M AIS^Eh l^EIOi QilOIEI ^aiS^S 45S^EK OlOtAl, D} 

^5! d2z 2^51 4TS7I0HAI ^SJ=!D. VSB ^371 Oil A] VSB a^D> B23D. 717301^^ 8-VSB/4-VSB ^ 

^ ^^H^ £1^3^ RF ^&7KHIA1 ^2 ^E[^ SE^EIOl S^^Q. 

£18^ g UgOil EO-Eh E4HI ^>j&x|(400)7h S^h^ CilOlEi HaiS^J I'E §71 Ail 3 2! ^1 DEHH= ESOID. £3 Oil £A|& HI-EI- 
ITOL ^^S-X!(400)7h a^5fe Ail 321^^ 7|B^^^ ATSC A/53 Ail 3 21^^- §^^I-EK D2h A1132!MBJ D|-AI^ 104 ^MOil 

SHSSfe Oil HI (reserved) S^OilAI 5EJ3E 12 ^JMM 92 SSOflfe 52! QflOIEI MUM ?lt> SM7F SID. 5 

2! QilOlEi EB^M ^So r 7| ^It!" t!" §E LH 52! QflOIEiO- QilOIEI HIM SS(NRP. ^^il &S) 9! 52! 010|E|S| 39 Hi 
g §M(1/2 EE^ 1/4)M 5t!*hD. ^^E|^ HrEf SOL S g^AIMKW CO-^ ^^Sxl^ 52! Ell 01 El EH^ilt ^S^r7l ?lt!" §M 

S^Ei 52! QilOIEI MEH3M 4SS§|-J1, 4^i!Sx|2| ^fi^^ 52! QilOIEI MEH3M 0|gS r 01 SXH *|E|E|^ QflO|E17r52! QflOIEI 
21 AI Ctt^M sreiW^ SIEK 



£19^ B ITS^J il^AIWIDi! [CrS DTV^AjS"X|M LFEKH- g^EESAI, ESOil EAIS HrEr BOi ^d§xl(1900)^ ^U(1901), IF^Ei 
9! 2^71(1903), NTSC BI7I gE1(1905), 01130173(1907), M^EI^ D 3D (1909), QilOIEI □2!E1EIHi(191 1), IH5! 555E1/52! D2!Ei 
EIHK1913). RS CI3a(1915), QflOIEI □BaDK)IW(1917), EiaEIMe?AI(1919), §71 9! E r O|g m=? M§(1921), §E §71 D3D(1923) 
9! Ail 01^0925)1 mtZiQ. 



B ^SOfl DEh {-7, -5, -3, -1, I 3, 5, 7>2J 87H MSS £**Elzr 3^ Oil DHDEiOi §«r Q-flOIEIS P39uHl ^-5, -3, 1, 7> E~ { 

-7, -1, 3, 5>5J 47H aHS i^E|~ 2)W 3^ S 01 ^ *H-FS| 3gOil DHSEIOi 52! Q110IE1M D39Sfe 7|gS, S ^S^l 7|#^ 

Ar^OI UI^EIAI SJ1AIE, ErM 47H BIBS i^EI^ 3^(WIM MO) {-7, -5, 5, 1} £Efe {-7, -3, 3, 7»0ii DHSEICH S^E! 52! 01 01 El 9 

□39m& 7isir mam * sick oi s^, b irsoii ohi 3e({-5, -3, 1, 7> {-7, -1, 3, 5»^^ ohseioi s^s 52! a 

0IE1M DSaftte d5 35S DS OHS 3S(01IM MOi <-7, -5, 5, 7} Err {-7, -3, 3, 7})£g OHSEIOl 52! H0IE1S P39 

or^ i!2 S CHb: i!S 3^1 <3 E ^PI ^ d^^BOl □ ^ S5D. 52! QilOIEI^ ^^E! ^2 5^011 ECrEr U39^ 

^ SID. 

017IAI, CI 39 d2 3^ ^ISS}^g°!- SEIS i!H 5Sg ^ SICK 0113 SOi, S#EI^ HrEr SDI, 01130179(1907)^ 52! QflOIEI 
MEH3M 7|^S A!20il CH^fl 0I1EF0I3M ^tS^D. 52! QilOIEI MEH30ilS M3H0I0* W CilOIEi7r m*t QIOIEI, B ^SOil CLrS 
OHS 3S(<-5, -3, 1, 1} (-7, -1, 3, 5»^S DHSEIOi 52! QilOlEi 91 Dg DHS 3M(W1§ §01 -5, 5, 7} SE^ {-7, -3, 3 

. 7})^ DHSEIOi a#§! 52! QflOIEI S Oi^ 212! AI ^2! 7fet!" §£7r 5^1 ^ SiCK QilOiEi tl^Oil QHoHAi^ S2H21 g °Er 
301 {-7, -5, -3, -1, 1, 3, 5, 7>2J 8 EJI^Oil CHoB H± ai^§ BgorDt, 52! QilOIEI ilsOfl QHoflAi^ B SSOfl DB OHS 3M({-5, -3, 1. 
7} 5£ {-7, -1, 3, 5» 5 CHh SrUHJ 3g£| 4 ailOil CHtl ai^M 9S*CTU CrS 47H 



ass nmmm mo\ i-z -s, 5 

, 7} £Jf {-7. -3, 3, 7» S Oiiz 5rP°l 4 EimtHl D1*H EilHl fiSV 4* SILK M1EI± P3P(1909)ir Slffl- 01 

OlEi A!2(Hi CHoUAi^ £EH2J g°2|. 30| {-7. -5, -3. -1. 1. 3, 5. 7>°] 8 33011 CHSB MIEI^ P33S 4flttKN, S3 HOlEi 4! SOU CH 
SBAIS B 1*9011 [Ei-E DHS 3M({-5, -3, 1, 7} £^ {-7, -1. 3, 5» g Oih SHJ°I HMBJ 4 EO^tHl CHtH MIEI^ QaS*CTU PE 47H 
Eil^S 31(011 M SCH <-7, -5, 5, 7} £= {-7, -3, 3, 7» £ Oiiz SrU°1 4 Ml Oil CHo» ^lEI^ paSTS" 4= SICK 



£19011 £Ai£! HLK1901), IFgEi 51 2*71(1903), NTSC M7\ SEK1905), HOlEi P3EiE|UU1911), RS P3P<1915) a §71 S POI 
S ^ M^(1921)S £22| SU(201), IF §Ei S 2^71(203), NTSC *H71 SEK205). HOlEi a°JEiBlhH(21 0. RS P2P(213) a §71 
a EFOia ^ g^(215)lr en**- 7IhM *tst». 

^£!Sxl(190O)0flAi OlgEI- {-5. -3, L 7} £^ i-7, -1, 3, 5>2j 4 Bill S3 QD0IE1 £d§xl(400)OilAi OlgEI^ 4 Bill S3 H 

OlEi £!2:2J g^Oii 

HE §7! □ 3D (1923)^ £18011 £AIS HOlEi ^fllS^J A833MM *£!«0I (HI HI (reserved) S^OII 2J= S3 HOlEi II a §S( 
t!" IE LH S3 QOIEiar SB!" HOIEi°| dIM §fi S S3 H0IEi2| 39 HIM §M W HOI¥(1925)S 



£20^ £192| MQ\*m UErLH^ £Vdl M^£OIQ. £30fl £AI£! HrEr 901 BICH¥(1925)£ MB/32! HOIEI MEHU SS7K2001 
), Q0OIE1 3EiElfcH<2003). ^lEi^ ojEHB|b«(2005), XI 3 fcfliH<20Q7) 5! XIS S#7|(2Q09)M 54ftja. 

SJ6VS3 HOlEi ?S MEO ««7I(20Q1)= i!£ §71 P3P(1923)£^Ei *i!t»- S3 HOIEj im m& SSI OlgorOJ S3 HOIE1 

82! HOlEi M2H3= HOIEI 3EiE|bH(2003) a MII5I± 3EiE|bH(2Q05)(HIAi ZW HIM B*l HOlEi 3EiEIS S ATSC A/53011 
CErE MHE!± 3EiEISO| 4=tlH0l 0|lErQ|XI(1907) ^ MIEI^ CI3Q1(1909)S S^SLh ^6!^x|(400)S^E1 2^ COOIH HEflS 
Oil 5*^ s-oi QflO|B1 wEHH^ 0|D| Q|0|E1 °IE1EIS a M1E|^ 3E1EIS El 01 &EH0I7I UH^tHI OI!E r O|Xl(1907) a MlEj^: □ 
301(1909)^ CO 0| E) °!E1EIS S MiEl^ SEIEiaS 2"°! COOIEI MEHUs 71^ OIlErOIS a M1E|^ EI3SM ^tStHIK 

733 HI Hi (2007)= gff/33 CD 01 El SBHH ^«7|(2001)0)| ^^H «SS S3 EflOlEi SEHUM M1E|^ LI 30) (19 

09) a C0OIE1 a3E|Eim(1911)MAI HIOIEiM «EISHHI CCrEf AI3M UBI^FOI S3 QflOlEi geH3# 1^ 5HE1/S3 P3E1EI 

Bi(1913)^ ^j^tl-Q. AI3 HiS(2007)^ -H5S 555E1/S3 □ 3 El El bH(1 91 3)0iIAJ L1IOIE1M flEltJ-OO CErEr ^oh^ XI3M HQSh 

01 S3 DflOlEi MEHUs Q0OIE1 E|2HQOrOW(1917X P^EIM^A1(1919) a AI3 3^71(2009)^ SS S^t-CK 

AI3 3^71(2009)^ 733 Hffl(2007)S*EI 4=^^. IH^i 55SE1/S3 03 El El Uf(1 913)011 A1 S3 EH 01 El H x-IEI^OII ^Ur^ 
Oil 01 Ei (HI CHt^ XI30I S3 DflOIEI MEHU a §£ §71 □3Q(1923)g^E1 ^i!t? S3 QOOIE) HH^i SSM Olg^rOI S3 

Q10IE1 XI 3 AI3M 3iftrO| DflOIEI CISE|DrOIX|(1917)S a«». HOIEI aaQQH]IW(1917)fe OIOIE1 =&IIS°J §£ S7|(fi 

eld sync) ^IhOII S7IEIOI pgaOrOigg ^tSol-Il. IE §71 P3Ci(1923)^E1 4dSh S3 DflOlEi fflia gMOil^ HOIEI iBI 

a mai S3 QfiolEi nasi ?ixion msr ^a7r stftioj siCK nau, ma 52?ei/s3 □3eieiuki913)oiiai^ S3 diioiei nam ch 

MAISJaOIEI SE|7rEJD| mm S3 □ 3 El El Bl (21 03, £21 a £22§2)0«A| 4=t»EI^ P3E1EIS S3 QIOIE1 EHaOU CHtB 

^ IHa S£2| XI3S OPIAIgiQK XI 3 3^71(2009)^ S3 QlOia EHaOfl CHt!" XJ3§ M^5r7l ?!tL ^^tt S3 QIOIEJ Ha ^S! 

§m a S3 aoiEi mwnm 7i^s S3 hoiei snaoii ch^j- xi3 ai^§ atrsi-oi hoiei □aaawi»(i9i7)s s^t». hoiei a 
acaomi7a(i9i7)& ^ati- S3 hoiei earn a S3 hoiei iaofl xi3 ai^^m 7i^s seh hoiei ma a S3 hoiei miaou 

CH^B PSICIOrOige ^tS^EK (W§ mQ\. n3KI HOlEi I«aOil CH^H P^PDhOige ^tSti" 01^. H Erg P^POmiSOl 4 
T^HEIOIO^r^ S3 HOIEI IHa£ ^4!S^01IAI n+1S?HHS S3 S3 HOIEI HHaOl OhLIEr k(k < n)3HB^ ^yiS S3 HOIEI II! a H ^ 
SO. Ol^tTil HOlEi IHaOII S3 HOIEI SUa XI30i S 01°^ la SaE1/S3 P3E1EIH|(1913)0||A| 3EH°J IHa^M ^ 
SsfeH ^§71^ X130I 5ttE|7l UISOICK HfEFAl HOIEI □ai3DH)l»(1917)& OlEit^ XI 3 M HEIorOI □BQDKJIS* ^«l«IOt«D 



£21^ £192| ma 55SEVS3 P3EiElbHM UE r LH= Mm ^S£0|H, £22- £212| S3 HOIEJ P3EiE|fcHM LhErLHS ^H^£^Ai, 
£5011 £AIS ^dS-x|(400)2J S3 3EiE|H|/ma 55dE1(407) &CHEI= ^tStTD. ^. HOIEI P3E1EIHK191 DS^H 

gjag goj QiioiEi AilH3M(207HrO|M)0fl i^EIOI RS 11 El El UFO|M(20 HrOIM)2h fl|Q tdrO|M(3 UrOIM)# XilTI^I-01 HOI 
EH7r 5«EIOi a~ S3 HOlEi Ha2r ^ 1^1 a^SKK QJ-EfAi, 97H 5Ha(9 x 207 UWIM)2| S3 HOlEi AilH3 ^7r MZi 55dEi(20 

ids 2j^ei3 ma 5SEi(2oii)^ §a hoieis v\\ S3 hoiei mail- ^ HoiEis 57H y mae g^t^Q. p^^ 

S3 HOlEi P3PEim(2103)^ ma 5S5Ei(2011)^Ei S^EI^ S3 HOlEi Hag UWIM S^gTOr P3EiEIS§ ^tS^r 

01 lEIM^|Ai(2105)S S3 HOlEi iaS S^P. P3E1EIS 2r§0ilAi S3 HOlEi na ^ M(null) SHaS fcHEIH gfi II an CH^H 
Ai3 P3PEISM 4*h^P. SB!" HOlEi maS S3 HOlEi SHaHr ^EIM^j6IE|£^ XI3M ^P. 

SEIM^^S! g& HOlEi Ilia a S3 HOIEI maS RS P3P(1915)g S^EK RS P3Q(1915)S S maOfl CHoB RS 
HOlEi P?HPOrOIX|(1917)S 3^Q. 



LFAI £19M S^r3, □BE|»0|AI(1919)£ B» HOlEi ma a S3 HOlEi flHa§ S3 HOlEi MEHHOfl CCrEr PSEIM^^rOI 188 
HKIIM2J MPEG 7r^*r HOlEi ma^S ^il HOlEi ^H£S S^tHZh 



■OllEroi»(1907)Ofl^ aEFOIAi(slicer)S SEJ2 SX)°J 5§7| £E£ ^ EH 01 (trace back)0l 3(0)2! M!E|i CI3Q SOI A|-gi! 4 
2JCK Oli3OI*l(1907)£ affl^(1925)S^H 3£EI=, HIM B« ED 01 El 2!E1EI£J 9! ATSC A/530A mm *WEi± 2!E1EIS0I 4*419 
3"2! DIOlEi ?l£^ 42 22011 CH^H 0IBBK)I3S 4*lttCh Bltt COOlEi 2s(HI CHoHAI^ gBHSJ 3° 21- SOI {-7, -5, -3, -1 

, 1, 3. 5, 7}°J 8 BIIKHI CH^H 22 MSS 5S*BL 32! CBOIH 220]| CH*HAI = {-5, -3, 1, 7> £E= {-7, -1, i 5}2J 4 El VI 01 CHoH 22 
EfllM SSt^Cr. ^, 32! QIOIE1 220II CHoBAI^ OllEf€|*|(1907)2| S ?B4 320H OlgEi^ ^(decision data)£At {-5, -3, 
1. 7} £E= {-7, -1, 3. b}2\ 4 El 9 d2?f OlgSCK MS MOL Oil EWW(1 907)011 Al A^EI = M^EIi C|3P^ 32! QflOIEl 22011 
IHol SEH°i 8 aiSCHI 7I£& gfflE CH2 4 E1HH 71 it!" ^EHEOil [&& 22 EfiHg SStJCK ^ 32! QIOIEIOil CHflAI 3£M a 

t^rot 22 Eime s§o^i wzm g^ti i!2 as srsoi 7femck g^ti- 22 as s§s oiiei-oiaisi 4^ s?\m?\j\ 
wsm asa S30i ai 32! aoias is usi- dooieim chsbaie 42 g^m uem 4 sick 



MIEIi P3Q(1909)^ ATSC A/53 551 Ctt== MUEIi QI5Q1 s 4E SJIL Oil EH3I7EK 1 907)0)1 A| M£W 4 2J= MB Eli C|2Q 
2r SABW, g& HOia £2:011 HHoHAI^ SEH^J g °» SOI {-7, -5. -3, -1, 1, 3, 5, 8 Efl*j(Hl CHftl MiEli CI39M 
32! Ql 01 El 220fl CHfl/iS <-5, -3, 1, 7} E^ {-7, -1, 3, 5}2j 4 Ell S (HI CHSH M!E|± CI39M 4t5^CK ^. MlEli C| 3d (1909) 
£ 32! BIOlEi 220i! CHoB MEHBi 8 EHHOfl 7\£ti #EHE CH2 4 EJSOII 3|£t»- SEHEOII C&EI- Mil Eli 44851CK 

32! DilOIEIOII CH5BAI ^¥ 3£M WtitrOl MUEIi CI39# 4tm?l (OS (HI S^t!" MlEli 1113901 ?fet\a. E23^ SEHHJ 8 
ED VI OH #EHEOIDL £24^ B ^ h S2J Stf AIIHOII {-7, -K 3. 5}2J 4 ED 901 ^EHEOICI-. E90fl £AIS UI-2F SOL g 

8 Efl^Oil ^liti- SEHEOI [CfM3. ^IMS 4S«Sfe S^OflA) ^^H #EH7r "00"OI S* ^ 3^ 012 ^EH^r "00"0i)Ai <-7>. {1}2! 

S! 012 ^fH^I- "ItrOBAI i-3>, -(5>2J S 47H^ 3 °0|CK SJ-g, a «^2j g^AI0t|2| 4 EH^Oil ?\2Ltl ^EHEOS CCfsg, 

# ^^oh~ 2FS08A1 tiM -00-01 1 ^> Si^ 012 #EH?r WOflAI {-7>2i 3^ S! 012 ^EH^r "lODflAI -{5>2! 3^ S 2 

W2| g^OICK S g-S^J ^^'AlOIISr SOI LHOIEiOil TOAi XiltmrOI MIEI^ CI39S EIS M^Ei^ C|3 

9 ^Oil StfM Olxl^ TiEKfree dis1ance)7^ ?iAI71l ULK 



S -WS2| S^AIOflOII [0^3 ATSC A/53 CU^^ 8-VSB 4=2^1^ LilQIEi MUM 42^ ^ SiHEM, S2! DJIOlEi SB^L^ y 

E25^ ®m 7r?AI2»- Sg(AWQN) xH^ E^OIIAI gEH^I 4-VSB M2 A|^@]l|- B ITSOil CLfE 4-VSB M2 AI^U^ §2 2^(ene 
rgy/symboim HUSti" 33I=SA|, gEH2J {-7. -5. 5, 7} 4-VSB 7\m^^)2\ S ^S2J g^AI0J(«l^)M HlSth HEH HOICK ESOil 
EAl^l 3EH52I ^bh rjioiEi EH^iOfi StJEI^ S2! COOIEH IB^»2J UEHHH AIS^S 2^(energy/symb 

o\m UEmCK §EH2| i-7. -5, 5, 7} 4-VSB 71^011 [Cf^g a0 |E| EB^Oil SSEI^ 32! HOlEi HS2| H|#(%)0| ^ 6! 
M S3 2^01 S7^W 2JCK era, S g^AIOflOl E^g a.§ §2 2^S SB? DBOIE1 EB^Ofl 32! C1IOIE) HB3i°l HI 

#(%)0II S*f§ ^Al Sr^Q. 

B g"S2| ^^AIOHOH [[[23 2^01 21 energy/symbol^ Ai, 32! EflOIEIM UEHHS ^J^M S^uPI §3 2^01 gEH 

ej 8-vsb §2 s^ai- §°dom, 



OI^OilAI SStTS 2 at!" ^Al Oil ii^*! E^OII BJoB t^SEI^ ^01 OhUH. & ^ h S2J 71^^ Af^M 910ILTO ^~ S9| LH CHI 

AI 01 El XIEK SI S30I 7t^mt}= 201 B 1TS0I 71^ SOMHAI ^^2J A|±IM 7r2 A^0i!7il SiCHAI S u 45hCh^ 201 

CK 



OISOIIAI tim SOL B E-SOil EEFMS, 8-VSB ^oh mo I El 5! mm 4-VSB g-^ig Cl}^ 3 h 2! QIOIEI^ ^^£1 01 

S^Mgg □ Eti" HIM Oil fe^aOl S3 2^5§ 4^A|?|AI S^HAliE ^42^ h 4 2i2. 32! Oil 01 El ^ MS SB*- QIOIEtOff CHeI 42 iS 
^E *^AJ?1 TOVM 2.^A|?|^ SNR1 221-M ?>^CK 



(57) s^i 
§^ 1. 

CIAI1 2s: 2£ Al^SOil KOIAI, 

ciaii s^oiioiEi s^@r= s^^b; 

^1 DilOlEi ±egoi| 2foj aoia^h StfS 3^011 £?\ 32! DIOIEi^K {-5, -3, L 7} S {-7, -L 3. 5>2J 4^H ElflS S^EI^ 27H 3M § 
01^ im\ DHSEIE^ &?\ 32! QflOIEiOfl EHoB 2!39# 2!334B; 9! 

291 2!394E^ S« 22011 CH^H VSB Sig ^tS^^ VSB 42 Al^gj^S 2^5^ VSB ^243 

# CIAII 22 2^ Al^g. 



S^tf 2. 

jaiwi aoiAi, 

^1 C1AI1 S^QIOIEI 
SfiMHIOIEiM 5tm^ 
□XI! 2h2£ AliS. 



ts^tr 3. 

HZftM 2JCHAI. 
271 2!394=E!= 

27| QIOIE1 ilg SOU SSJ DflOIEHPh St^' g^Ofl 271 CflOIH^ {-7. -5. -3. -1. 1. 3, 5. 7}0fl 0HSE|£s gy\ Qjue aoiHOB CH 
□ XII i!2 2£ A|±g. 

g^tJ 4. 

WWW SfCHAt, 

271 °J394=9= 

271 QIOIE1 ^MgOl! StfEIOI 21^ §S CIIOIE11 2H|M<X,\ X t ) B?l£ 4=£!SK)I 2blM(X,. X s )£ £«jE|£ OIOIE1 £«£ °J3i(5fe 
271 2HIMCX,. Xg)S S*!E| = tflOIEI 2MM 7|iSKfl 3U|M(Z £ . Z 

,. z 0 )g a^s^ i§ an § ch^ zi-eiiisi dioiei 2^# s^sts miei^ eisa 



5. 

•H44H»SlO|A|. 

271 MMSli 2J2Q7|^ P*2| 30| {-5. -3, 1. 7>2J 47H 311 § 0|i= th 311°! 32! CflOlEi 2 MM ^5|£S z o 0|*B0| 7li 
SKH 271 §S L-B0IE1 UIM(X,)1 271 QIOIEI 2M dlM(X,)S 

CIXIS Aj2 Al£g. 

CI1] 
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0I7IAI. Z 0 ^ Z 0 DO^StS. 



g^tr 6. 

394UOI 301 Al. 

27i ejsas 

271 MIEI^ e!3Q7|- Og°l JE22I ITOI <-7. -1. 3, 5}°J 47H 311 S OIJ= Efll°l 32! 0I0IE1 2 If It §^5151 Z 0 (MI^&OII 7li 
©KM 271 gS QIOIEI UIM(X, )M 271 0I0IE1 2§ dlM(X,)£ 

axil i!H 3£ Al^g. 

[S2] 
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0I7IAL Z 0 *^r Z 0 011^2. 
S^tt 7. 

#71 CI XII 2£ OlOia ^MHQil £71 SB! QiOIEI S £71 S£! DilOIEi7r Xttg S^Ofl #71 S^*B£ 
#71 UB> DHOIE1 S £7| IfS! QIOIE1M lEIM^!^)ufe .BEISejAIS m&\S\. 

£7i sei bioiei ins!2i ^*^iOfl im s°iei= 

□XII 35: S£ Al^gl. 
[4t*J-£| 1] 
RPI =31?/NRP 
RPP^flooKRPI x r) 

EL NRP= £71 PXI1 ds: 2^= AI±BMA| 2£&l = HI 01 El =33 LH £71 3-£! EOOIEf liliasj 7H4=(Number of Robust data Packet). 
RPI= £71 2EI CO 01 El 13121 ^(Robust data Packet Interval). RPP^ £71 2E! DilOIEI IB2«2| £|x|(Robust data Packet Position). 
floor(*)= BAia S£L r£ 0 - NRP2J S°J UEFe". 

SlltHHI K01AL 
£71 3394*9= 

£91 3EJ D0OIE17F DH9H 3M£SAi {-5. -3. 1, 7} S! -1. 3. 5>SJ 27H 3^ § 01 ArSIT 2E!X| S^^S g§*r= S 

m^t* 9. 

□xii i!2 Ai^awi &oial 

□xii s£-eiioiei a^grs s^b; 

#71 PIOlEi ±MS<W SEJQIOIEI^ S^OH £71 UEJ DilO|E17h {-5, -3. 1, 7} S <-7. -1. 3. 5}2j 4JH El WIS 5^E]^ 27H § 

oi^i&m°i neon dhuei^ £7i ^eixiioieiob ch*h E^gg ^tm= sisihs^b; 

£71 SE» EII0IEi7|- £71 27H 0121 2| 4?H HISS £*!EI^ H^Oil OHBEI£« £71 OH 01 El OB 01 oS EI39S 441*1= '«22!39 
4*3; 

£-71 SEIQI0IE1M £71 HllEiSg^B §! *B2£!394*B £ 01^ orUOfl 2 S^s r 7| flB|*» S! 

£71 BI1SJ394=E!- SI EI2SJ394*B § Ojhi SIU21 AjsOII CH*H VSB S£l ^tSorBt VSB 4^£! AI^S^S S^Sfe VSB ^d4^ 
B 

i stmfe axis <y5 ai^s. 

g^th 10. 
HKM» SIOIAL 

£71 EIXI1 2£ QIOIEI ^Mg^ 
g&QI0IE1M5imr= 

□xii #±&gM±m. 

H10SHM 2WIAL 

£71 «HS!3g4*B £E= 32S!Ha^BS 

£-71 a 01 El ^§1! SQfl OIO|E17h 3^W £71 SS!" EflOIEI^h {-7. -5, -3. -1. 1. 3. 5. 7>Qj| DHSEIE^ £71 LilOlEiDil CH 



□ XII £!h A|±g. 



12. 

DM dH §d Al^gOil SiOiAI. 

#d§*i; si 

4=d§x| 
H StmEL 

□XII S^QIOIEI ^Mgg a§?iz H«l*9; 

#71 aiOIEI ^MgOB S2! B0|E17h 3^ Oil £71 H0IEI7I- <-5, -3, 1, 7} SI {-7. -1, 3. 5>2| «H 53EI~ 2?H 3g 5 

Oihi HEDil OHSEISH £71 2«! DID! El Oil CHoH °J51im ^tSnfe 2!2S^B; S! 

£71 °J394B2| 6! HOil CH^H VSB ^tSuKfl £71 S^Sfe VSB £d^B 

£?| ^Ajg-Xl^ 

£71 ^ilSfl^S^dSM 71730121 aisS SSA13IS ^fl4*ti*& 

#71 27H Hg § £71 gdSWI- kmt\^ CHh ^U°J 3M0ii 7l£*K)l S^i (HI 01 El °l iJs EUSM SWttfe OHETOig^B; 

£71 27H S £71 *£!3XI7} A^Sfe Qih: *HJ°I 3^ CHI 7I£SKM £71 0IHEKMS4e£S*EI S3 DilOIEiM MUEI^ 

□hsm= miei±q39^b; s 

S^tT 13. 
ai2&(W 2UHAL 

£7i axil s^r aoiEi ^mu^ 

HffBOIHM suse 

□731 ^s: mti Ai^a. 

3HI1MHHI SlfflAL 

£7i eisg^B^ 

£7i aioiEi ±Em as boiei^ s^wi £7i as- qioiei^ <-7, -5. -3. -1. 1, 3. 5. im\ ohseie^ £7i as aoiEin ot 

£71 0ISEK)IS4>BS 

£71 {-1. -5, -3, -1, 1, 3, 5, 7}0fl 7I£SKM affl" HOI El 2| £2: Eil^M SSWDI. 
£71 eiE|^Q5i§43S 

£7i {-7, -5, -3, -1, 1, 3, 5, 7>oii y\&tm £7i oisehms^bss^ei as qioieim miei^ cisssfe 

□XII i!2 Si! A|±g. 

tS^th 15. 
HI12SHHI SICHAI, 

£71 2!5SS4B£ 

£91 DIOIE1 ^MHOll 3t»-E]D1 2i= §M Oil 01 Ell 2blM(X 1 \ X 2 ) B*l£ ^£\tm 2HIM(X 1 , X 2 )£ £**EI^ DQ0IE1 



. g\7| 2blM(X,. X Z )S tt*!E|^ D0OIE1 £901 7li5f0t 3blM(Z E . Z 

Z 0 )S ££EI = Elll § 01 ^ QI0IE1 Sii a^efe MiSI^ S!3Q 

H StfSfe- CI XI! d!i sai Al^g. 



g^t.* 16. 

M 15* ►0)1 2J0U1. 

6^1 Miei± eiacpi- $.3& iroi {-5. -3, 1. ?>2j 4^ an s ou= e an^j sei oioiei m^ti^ z 0 oa^aoii 

tKH 4^1 tflOIEI blM(X, •)! 4^1 BIOIEJ Si b|E(X,)£ °!29ofe 

L\J\m i!2 li! AJ^y. 

[S3] 
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0171 A|. Z 0 *S Z 0 01433. 



Sn'f 17. 

WISSHHI SIOIAI. 

#71 MIEI^ °!2E^ Cfg2| S42f ITOI <-7. -1. 3. 5}2J 4PH 311 § 01!= *J 31121 S°! OlOlEi 2M§ I^SfEi Z 0 MI=2tOfl 71* 
5 KM #71 §M 0I0IE1 b|M(X, #71 QI0IE1 £3 bl^x,^ °!3§Sfe 

□ All £!S gAj Al^g. 
[S4] 
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Ot7IALZ 0 -feZ 0 M*ZtS. 



s^tr is. 

ai34MM 2101 A|. 

#71 El All g# 0IOIE1 ±SgOil #71 CHOI El H #71 SSI HOIEITt S^M #71 EJ34=B£ 

#71 g^QioiEi si #71 oioiEii m^w^m^ mmm^Mm sasra. 

#71 22! 0I0IE1 EI2i2) C^°| ^*^20|| ID-Sh gSJEJ^ 

□ All Ajs MA| A|±g|. 
[4=*^ 2] 
RPI = 312/NRP 



RPP=floor(RPI x r) 

B. NRP= 471 ^dSxIOIIAI *!#EI= Q10IE) =£HS LH 471 OlOlEi EB?!°I 7H4=(Number of Robust data Packet). RPI£ 471 2J- 
°! DIOIH Ii«*>2| Z^fRobust data Packet Interval). RPPS 471 QflOIEI 9|xl(Robust data Packet Position). floor(*)^ DO 

All m*i 3d. iB0~ NRP°I S°l §4M 

fi^tf 19. 
HlttHHI 21CHAI. 

471 2!3949= 

471 OIOIP7r 0H98 3M££Ai {-5. -3. 1. 7} 9! {-7. -1. 3. 5>2J 27H 3^ 5 Mg^ h ijejsiog i§§^ » 

m £U*r£ PAH i!s sai AI^S. 

U^tJ 20. 

SI 12^0)1 2iO(At, 

471 2)394:9= 

471 2§34Er°l ftq i!S0fl CHSB tflOIEI ?HPDrOll!# 4*JSK= COOIP SjCIDrOW: 

471 DflOIEI fflaOrOWSI dSOII CHSB RS(Reed Solomon) 2!l§i 4=tj5r= RS °!2P; 

471 RS °!2Q°I #q £!2 5 2J-°! a 01 El M CHSB A) °!E1EISJ§ 4fJS|-01 Ql 01 El 29 blsO)] [Q/EI- &°! CDOlEi EB?!££ Kfl^SSI- 
£ °JEi£ltH/uH3Ll S53E1; g 

471 2£! °!PE|bH/IB?! 35t!El°| dSOfl CHSB 0I0IE1 °!E1EISM 4=tJ5l-= OIOIE) SIPEim 

m q axii ds gd ai^u. 

U^tJ 21. 

SiCHAI, 

471 PaS4=9£ 

471 M1EI^PS949£S^E1 m^Z\= iJStHI CHSB QIOlEi P°JHE|!gJ§ 4*5 5^ QI0IE1 P°!PEItH; 

471 QIO|E+C|oiE1EIU|S¥E1 #^EI£ d£ § DBOIE10II CHSB §fi CilOIEIS ^43 32! 0I0IE1 IH?!£^ XH^SKH 471 M=?& 
£! 32! BIOIE1 IB^Ofl CHSB C1IOIE1 P2!E1EISM 4*»5r^ IB?! 555P/32J P2!PE|Hi; 

471 IB?! 52JEV32! P°IE1EIHI°| H±0\\ CHSB RS P33S 4=tJSr= RS P2P; 

471 rs psp°i mm dsoii chsb qioiei pajpomigi 4*js^ aioip p?hpdk)i*i; s 

£91 DIOlEi PSilPDrOIAISI dSOfl CHSB P3EIM^4§ 4=*JSf^ PSPS^AI 
M StJ«r= PAI1 d2 #d A|±g. 

g^tJ 22. 

SI 21^0)1 SiCHAI. 

471 4^3-*l^ 

471 °2^d4Era f?! AjSQji 5*^0! oi^ i^oi rjoiEl gSOfl 7|isSr01 22! DIDIE1S n°l%Z 4 2iS &2! HI 01 El SOUS 
454Sr= ^2! HIOIE1 45471; S! 

471 CflOIEI PeiEIEIfcHOilAI CflOIEiS SIEI^M [r>Ef ^Sfe XISm HBISrOI 471 DI0IE1 471 IB?! S2JE1/&2! P2JE1 

EltHS E£or£ AISIfcHH 

1 P 5*mr= P All £!h Id AJ^gj. 
23. 

SI221HHI SiCHAI. 



471 A"l2bHitl^ 



EH5! SHH/B2! a°JE1E|Bi01IAi E0OIEI9 MEItHW OKI- XI2M na*KM 32! QIOIE1 SZHZ1S #71 QIOIE1 PHQ 

DHMWS □ S*tt= 

CI XI! i!H Si! A|£H. 

»TO 24. 

H23SHH 2AOIAL 

axii a&QoiEi gj\ aeraoiEi s epi 32! aoiEi?hStta s^on #?i 
&?\ ns aaa/sa qsieieiuioiai qioieim »ei*wb wi^^z xiqoi na*! €Pi 39 boiei mehum wgunas^a 

4i!oQ £91 32! QIOIEI ^& §MM 4=i!§KM £71 QIOIEI Oil EHtt 33 BOIEI2I XI2 AlZTg Si^KM £91 QIOIEI aaQOWIXI 

sa^se xi33ir?i 

e a strata QX\m i!S: Mi! A|±H. 
«TO 25. 

CIXI1 d2 Si! AI±@Ofl 2J0IAL 
#i!Sx|; 9! 

^Ajg-Xl 

> sung. 

£91 £i!g*l£ 

axu g£ qioiei ^mum a^ir^ hoi*b; 

£71 BOIEI ^MgOII 32!QI0IE17|- EttS 3° Oil £71 32! Q10IE17I- -(-5, -3, I, 7} a {-7, -1, 3, 5}2| 4?H MUS S*!EI = 27H Hi S 
CHJ^mU°l HiOfl OHIEI£^ £71 32! QIOIEIQII CHtH °!39i 4*BSt= Hi 12139^9; 

£71 32! B0IH7I- £71 27W Hi 0|2|2j 47H BOSS £*!EI = HiOII DHSEISm £71 32! CO 01 El OH CPU °I3S§ 441*1= 322139 

£7i saaoia* £7i a Isaacs a azeiaa^!- § ch^ shlhhi a^ss^ a^spi ?itj- a^s-; a 

£71 WI12!3S*9 S »I22!394B S CHh: *KJ2| ilsOi! CH^H VSB Sit ^tSoKfl £71 4*&!3XI£ a^ofe VSB £4J*B 

£?| ^Ajg-xl^ 

£71 ££3X171- B*tt ^51 4*aSKH ?mi\\<=» Ai2S H»AI7I£ °a4a4B; 

{-5. -3, 1, 7} 3 -(-7, -1, 3, 5>2j 4JH 3I^S XSE|= 2?H 31 a £71 27H Hi 0I2I2J 47H GI^S £*!E|= Hi S £71 ££3*17* Ah 
gtil- 0\±$tL\°\ HiOil 7\ZLtlO\ 32! QIOIEI BJ i!H EJffll 53ftt= 0llEKM34*Efc 

i-S, -3, 1. 7> S -{-7, -1, 3. 5}2| 4;H BOHS S^E|~ 27H Hi S! £71 2JH Hi 0I2I2J 47H EH^S £*!E|^ Hi S M 

gsfe oi hi §hu°i neon ^i^Ktt ^i oiiEroig^B^s^Ei se! oioias miei^ usao^ Mna^aaa^Er; s 

4^1 MlE|^a394=£^ g^AisOU CH^H ^tS^hOI QIOIEI ^M^M ^^^^ aHS^B 

1 5Etm^ 0X11 i!H gd AI^U, 

if^U 26. 

axil s^qioih 

axil ii2 si! Ai^y. 
s^tr 27. 

31 26WH SICHAI, 

^71 Xfl12!3a^e££= SI22!5a^E^ 

a 01 El ±ig gofl gbh QioiEi^ 5t^S S^Oil #7I ^«|- QIOIEI^ -5. -3, -1. 1, 3, 5. 7>0fl OHSEl£^ S9!" BOIEJM CH 
2J39S ^tSua, 



271 go^Bs 

271 gej- CHOI EH 291 «|12!3a^3 §! SI 22! 39 4B S 0)^ SmM AtlHwog gj»g W . 
291 0|lEKJ|g4E!= 

291 {-7. -5. -3. -1. 1. 3. 5. 7}(ffl 7|i8Kfl Bltt 0I0|E1°J d2 M^M SgSHB. 
291 M1E|±P394B= 

291 {-7. -5. -3. -1. 1. 3. 5. 7>0il 7li8KH 271 OIlEfOig^E^SVEl §3S BIB QI0IE1M MIEI^ PS9S^ 
28. 

□Ml d2 4=d Al^gOil 2J0W1. 

VSB d£ AI^SOI PXI1 32 k EH0IH7I- dSM 4*d3KM 7|«CH^ ds:£ B£!A|5?|^ ?d4d4>B; 

{-5. -3. 1. 7} 9! -{-7. -I. 3. 5>2| 47H aiH£ S^EIzr 27H Hi £ CH!= oFU2l ZLMOil OHStlO) 32! 0I0IE17I- 291 32" EH 

0IE1CH1 StJS 3*?0il 271 2?H Hi S 2-71 VSB E£ A|±S0| AfgSfe 011=: i\L[9] 2-71 32! DH0IH21 i!S EIIUS 

BSSfe OHEHDig^B; 

291 27H 21 e 291 VSB 2£ Al^gOl AF§5^ 0)^ ShUSJ 2 MM 7liSK)) 291 OIlEHDig^E^^H 32! CflOIEIM M 

ieii passim MiEi^pas^s-; s 

271 M1E|±P394B2| M^d2<HI LHoU P39# 4=tSSKJl PAH 32 HI 01 El ^Mlg M^Sfe P 53943 
§ 5tmh= PAI1 d£ 4d AI^S. 

«TO 29. 

392BV0I SUHAI. 

2-71 PA11 S2-aO|E|= 
SJSM30IE-IM 5*hS^ 

□ XII d£ 4d Al^g. 

g^t* 30. 

JQ2KHHI 2101AI. 

291 0llEf0IS4=3S 

2-71 VSB 3£ AligOl AfgSfe {-7. -5. -3. -1. 1, 3. 5. 7>0il <M& EJ0IH2I dH SI Ha SS*KM. 

271 MlEI^PSS^eg 

271 VSB d£ AI^HOI AFgShS {-7. -5. -3. -1. I. 3. 5. 7>(HI 7I£8K)| 291 0iaEmig49«e^E1 S^S SJB!- DI0IE1S MSE|± P 
PAI1 d2 4=d Al±g. 

g^tr 3i. 

□ All dH 4d A|£B0| SIOJAI. 

VSB d£ AI^HOI d£Sh£ PA11 32-QI0IP7! 5*^ dHl 4dS!0| 7IAHEH2! e&AI?l£ ?d4d4&; 

{-5. -3. I. 7} S! -{-7. -1. 3. 5}°l 47H 3IHS S^tlS- 27H HM S! 291 27H 31 0I2|2| 47H COHS Us Oil 0HSEIO1 32! 

M0IE17h 291 PXI1 §2 aiOIEKHI StfS 3^0)1 291 HI S 2-71 VSB d£ AJ^gJOl AFg^ 01 ri 5H-F2J J.MW ?\s.t[0\ 32! HI 

0IP°J d£ en vis esm= oiaswis^s: 

27i nm e 29i vsb d£ ai^soi Afgsi^ oi=i sK-h°i agon 7iisra 27i oiasmig^B^s^p g^s 32! aioiEig msei 
± pagans MiEi^psaa^e; s 

271 MiEI^PSa4&2| g^dSOi CHoH P391 ^tSShCd PXIS 32 CD 01 El ^Mgl ^^ofe PaS^B 
1 5lf5^ U All dH 4=6! Al^g. 



#71 ciaii mi 01 a ^ 
v&eboieu stmh^ 

□ 731 dS 43.A|±g. 

33. 

W32*HHI 2J01AI. 
#71 0I1EK)I34=9= 

#71 VSB 3£ AligOl AISul^ -{-7. -5. -3, -1. 1. 3, 5. 7}0fl 7liSM3| ^& Q)0|E1°I 32 
#71 M1E|±C|2§4>9£ 

#71 VSB 3£ Al^yOI A|gSh= •{-?, -5, -3. -I, 1. 3, 5, 7>O0 7I£S|-0| #71 OISEIOIS^^^EI g^S BBJ Ell 01 EH p 
□All 32 4=3 Al^g. 
S^tT 34. 

□aii ds 3s arson s;chai. 

□ All 2#DI0IE1 ^MSl gJ6J@r= H1971I; 

#71 DII0IE1 £Mg(HI 39 QI0IE17I- StfS S^Ofl #71 39 01 01 EH 71- {-5. -3. 1. 7> S {-?. -1. 3. 5>2] 47H S*!EI = 27H US S 

CH^ SH_F°| HS(HI DHSEIEU #71 32! DIOIEiOfl CHSII 4=*miz a 2971; 5! 

#71 Ail 2Ei-7tl 32f 32(HI CHSH VSB 3511 4*SolOf VSB 4=3 Al^giSS 3£Sf= Si 33711 

9 SfiSfe QAI1 32 3£ g-g. 

g^tJ 35. 

»344HHI 2ACHA), 

#71 CIA11 3 #01 01 El ^iH2 

i«i ami ei m stmis 

□ All 32 3£&B. 

36. 

JBBtfOI SiCHAI. 
#71 *H297||= 

#71 DI0IE1 ±Mg SOU CI0IE17I- 3Et,^i S^WI #7| i!^ CflO|Ei7h {-7. -5. -3. -1. 1. 3. 5. 7>(HI USEIJE* #71 mm QIOIEIOII CH 
M S.i2a§ 4=tm= 9711 S Sttffe 

□ All 32 3*^. 

u^tr 37. 

3B344HW 21CHAI. 
#71 J|2Efllfe 

#71 DIOIEI ±ESW StJ-aCH 2t= SSt QIOIEIg 2HIM(X, X z ) 99IS 43mDI 2BIM(X,, X g )g i^EIS DflOIEI £M£ °!2gSfe 
321970; S 

#71 2dlM(X,. X £ )S I*! El ^ 01 01 EH 2 §011 7limOI 3U|E(Z^ Z 

z 0 )s i^ei= ±3 am s oi!= « eih°i EsoiEi a§§ a^s^a 229711 

M 5*JSh= CIAII 32 3£ 



g^tr 38. 

H371HHI 2JCHAI. 
#71 391219711= 

#71 3912297000 °IS0 £521- 1TOI {-5. -3. 1. 7>°| 47H Bill 5 CH!= *]■ SDM^J 33 EflOlEi SSi €§m£S z o ttOi^Ofl 7|i5h 

oi #71 ms. cooiei uikx, >m #71 aoiEi biM(x,)g °nase btbs £*^h= 

□XII i!2 S# 
[55] 
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opiAi. z 0 «^ z 0 011=32. 



S^tf 39. 

nmtn sjoiai. 

#71 SI2197fl = 

#71 1112297110)1 2\M LmH £6SH>0I {-?. -1. 3. 5}°l 47H 21 SI S 01= ^aiHSJ 32! DIOlEi Sii f^Sfii Z e 003300 7|ish 
01 #71 § M 01 01 El H|M(X, )g #71 OIOIEH H|M(X,)5 2' 2931= 9711 M 5t!Sfe 

□ 731 i!2 2£ SS. 

[16] 
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OI7IA1. Z 0 .= Z 0 O0H32. 



s^tr 40. 

□ 731 i!i sai uj-gtm °{01A1. 

^dJ&Tll; 5! 

^d97ll 

i stmra. 

#71 £29711= 

□731 s# qioiei ±^mm a^= J01970; 

#71 HI 01 EH ±Mg(HI 32! B0IH7I- ££tS S^Oil #71 32! D10IE17h {-5. -3, 1. 7} SI {-7. -1. 3. 5>°1 47H El MS £=E|= 27H nm g 
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